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PREFACE. 


TO'know  the  genius  and  powers  of  an 
artist,  it  is  necessary  to  study  his  works : 
here  can  we  best  form  a true  opinion  of 
the  greatness  of  his  designs,  and  the  ability 
of  his  execution.  So  is  it  with  respect  to  the 
Creator  and  his  wonderful  works  j in  coi> 
templating  the  great  volume  of  the  uni-- 
verse  alone,  do  wc  read  the  attributes  of 
the  Supreme  Being.  Who,  for  a moment, 
can  behold  the  immensity  of  creation,  with- 
out owning  the  omnipotent  powers  of  its 
author?  We  see  his  wisdom  in  the  me- 
chanism and  order  which  pervade  the 
whole : wdule  the  abundance  with  which 
he  strews  the  earth, for  supplying  the  wants 
and  comforts  of  his  children,  proves  his 
great  munificence  and  love  for  man. 

These  considerations  necessarily  lead 
man  to  a pure  devotion ; he  feels  his  de- 
pendence, as  he  measures  the  power  of  his 
God  } his  reverential  awe  is  proportionate 
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to  the  wisdom  he  discovers  in  the  laws  of 
creation  ; and  his  gratitude  flows  in  a like 
abundance  for  the  gifts  of  the  Creator. 
This  is  the  natural  consequence  of  study- 
ing the  Supreme  Being  in  liis  works  : we 
are  convinced  by  facts ; and  those  facts 
are  immutable  and  universal. 

Could  all  the  children  of  the  human 
race  but  understand  the  nature  of  the 
creation  they  inhabit,  no  doubt,  they 
would  soon  cease  to  oppose  obstacles  to  the 
completion  of  its  great  and  sublime, results  j 
all  would  eagerly  press  forward  to  assist 
the  Creator  in  accomplishing  the  harmony 
and  happiness  of  the  w'ondcrful  whole. 
This  is  the  universal  interest  of  man,  and 
sooner  or  later  must  take  place. 

With  this  view  a knowledge  of  nature 
is  of  the  utmost  benefit ; it  is  the  science  of 
the  attributes  of  the  Supreme  Being,  and 
what  enables  us  to  read  his  will  in  the  dis- 
position of  his  works. 

- Man,  perhaps,  of  all  the  objects  in  na- 
ture, presents  - the  most  comprehensive 
view  of  the  sublime  attributes  of  the  Deity ; 
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his  structure  is  an  epitome  of  the  power, 
the  wisdom,  and  the  beneficence  of  the 
Creator.  We  see  a divine  contrivance  in. 
every  part  of  his  organization;  andwhether 
we  examine  the  astonishing  operations  of 
the  human  mind,  or  confine  our  researches' 
to  the  material  frame  of  man,  we  trace  the 
divine  architect  in  all,  and  are  necessarily 
led  to  admire  and  love  the  author  and  his 
works. 

“ Astronomy  and  anatomy,”  says  Fon- 
tenelle,  “ are  the  studies  which  present  us 
with  the  most  striking  view  of  the  two 
greatest  attributes  of  the  Supreme  Being: 
the  first  of  these  fills  the  mind  with  the 
idea  of  his  immensity,  in  tfie  largeness,  dis- 
tances, and  number  of  the  heavenly  bodies*, 
the  last,  astonishes  with  his  intelligence 
and  art  in  the  variety  and  delicacy,  of  ani- 
mal mechanism.” 

The  human  body  has  been  called  by  the 
ancients  by  the  name  of  microcosmus,  or 
the  little  world  ; as  if  it  did  not  differ  so 
much  from  the  universal  system  of  nature, 
in  the  symmetry  and  number  qf  its  parts, 
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as  in  their  size  : and  with  this  impression, 
Cicero,  and  other  philosophers,  dwell  more 
on  the  structure  and  oeconomy  of  the  body 
of  man,  than  on  all  the  productions  of  na- 
ture besides,  when  they  want  to  prove  the 
existence  of  the  Gods,  from  the  order  and 
beauty  of  the  universe. 

Certainly  the  structure  and  functions  of 
man,  when  studied  with  a view  towards 
the  Creator,  fill  the  soul  with  the  most 
sublime  and  awful  sensations.  Who  can 
know  and  consider  the  evident  proofs  of 
the  goodness  and  astonishing  powers  of  the 
Creator,  informing  and  sustaining  a beau- 
tiful animal  body  capable  of  the  highest 
enjoyments,  and  surrounded  with  the  ob- 
jects of  its  happiness,  as  v/e  arc,  without 
feeling  the  most  exalted  enthusiasm?  Can 
the  mind  seriously  reflect  upon  this  grand 
and  sublime  subject,  without  being  fllled' 
with  adoration ; without  longingfor  another 
life  after  this,  in  which  we  may  be  gratified 
with  the  most  exquisite  enjoyment  which 
our  faculties  and  nature  seem  capable  of, 
the  seeing,  and  comprehending  the  whole 
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plan  of  the  Creator  in  forming  the  universe, 
and  in  directing  all  its  operation  s • 

But  this  study,  edifying  and  delightful 
as  it  is,  is  almost  shut  out  from  the  bulk 
of  mankind.  Its  technical  terms  are  re- 
mote, often  unmeaning,  and  frequently 
mislead  the  mind,  by  presenting  images 
different  from  the  true  figure  of  the  parts, 
which  those  terms  -would  designate : be- 
sides that  it  requires  years  spent  in  acquir- 
ing a knowledge  of  the  Greek  and  Latin 
languages,  to  be  able  to  comprehend  tire 
meaning:  of  those  terms. 

Another  obstacle  to  the  extension  of 
this  study  arises  from  the  plan  and  expence 
of  the  books  hitherto  written  on  human 
anatomy.  They  have  been  adapted  to  the 
purposes  of  the  professional  student,  and 
not  to  gratify  the  laudable  curiosity  of  the 
general  reader.  They  have  presupposed 
a familiarity  with  dissections,  the  only  just 
foundation,  indeed,  of  accurate  anatomical 
knowledge,  but  which  arc  not  su/liciently 
inviting,  or  indeed  accessible,  to  the  class 
of  readers  whose  instruction  and  enter- 


Vlll 


PREFACE. 


tainment  are  aimed  at  in  this  little  publi- 
cation. The  more  compendious  books  on 
anatomy  consist  of  mere  descriptions  of 
the  organs,  and  have  but  scanty  references 
to  the  purposes  for  which  they  were  de- 
signed; while  the  larger  anatomical  works, 
which  have  included  the  philosophy  of  the 
functions  together  w'ith  the  anatomy  of 
man,  are  too  voluminous  and  too  expen- 
sive for  popular  use.  The  author  hopes, 
that  while  he  has  avoided  in  this  publi- 
cation a tedious  minuteness  of  descrip- 
tion, in  the  part  which  is  merely  anato- 
mical, (and  which  would  have  fatigued  the 
attention  without  informing  the  under- 
standing of  the  reader,  unless  thcAvorkhad 
been  illustrated  by  more  plates  than  w-as 
compatible  with  cheapness  of  form,)  he  - 
conveys  such  an  idea  of  the  structure  of 
the  human  body  as  will  cxplain  the  uses ' 
to  which  the  parts  are  applied,  and  point 
out  that  astonishing  adaptation  of  means 
to  ends,  which  renders  human  anatomy 
of  all  pursuits,  perhaps,  the  most  in- 
teresting, The  compiler  of  these  sheets 
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cannot  flatter  himself  that  he  has  sur- 
mounted all  the  difficultieswhich  lay  before 
him,  but  he  has  aimed  at  perspicuity,  sim- 
plicity, and  conciseness;  and  while  he  pro- 
fesses to  lay  himself  out  for  the  guidance 
of  the  unprofessional  reader  in  a track  of 
knowledge  to  which  the  access  is  encum- 
bered by  many  difficulties,  and  not  a few 
discouragements  ; he  is  tempted  to  hope 
that  his  little  volume  may  be  placed  with 
advantage  in  the  hands  of  the  young  ana- 
tomical student,  as  a prelude  to  his  severer 
reading ; and  that  to  both  classes  he  has 
given  such  a sketch  of  the  organization 
and  functions  of  man,  as  will  extend  their 
views  of  creation,  instigate  them  to  keener 
inquiries  into  natural  knowledge,  and  ani- 
mate them  with  feelings  of  a more  elevated 
devotion  towards  the  great  Creator  of  all 
things. 


CONTENTS. 


INTRODUCTORY  Vicvv  of  the  Huiiirin  Body  L 

Of  the  Bones,  their  (irowlh,  and  Structure  . . 12 

Of  the  Periosteum,  or  tile  Membrane  wliich  covers 

■ the  Bones , ,21 

Of  the  Marrow 22 

Of  the  Ligaments  iidiich  connect  the  Bones  at  the 

Joints 23 

Of  the  Cartilages,  Slippery  and  Elastic  Bodies  which 
cover  the  Extjremities  of  Bones  within  the  Joints. . . .24. 
Of  the  Synovia,  a lubricating  Lit^uor  which  moistens 

the  Internal  Surfaces  of  the  Joints 24 

Of,  the  Head— The  Skull 25 

The  Sutures 2(5. 

The  Bones  of  the  Face 28 

The  Lower  Jaw  Bone 32 

The  Teeth d4 

The  Bone  oflhe  Tongue. 39 

The  Bones  of  the  Trunk — The  Spine 44. 

Tlie  Bones  of  the  Pelvis ■ 4? 

J’he  Bones  of  the  Thorax  or  Chest — ^'Fhe  Ribs 51 

The  Sternum,  or  Breast-bone .52 

I'he  Superior  Extremiiies— The  Shoulder-bones 54 

I’lie  Arm-bone .5(5 

The  Bones  of  the  Fore-arin 58 

The  \\Tist  and  Hand 59 

The  Fingers-and  Thumbs Oo 

The  Inferior  Extremities— The  Tbigb  Bone ()l 

The  Leg  and  its  uvo  Bones G2 

'File  Instep  and  Foot (55- 

Tbe  Toes 66 

'Fhe  SesaipoidTbones 

Retrospect  of  the  Skeleton 67 

Ofthe  .Mnsolcs  in  general  73 

Tlie  Muscles  attached  to  the  Head 77 

Tlie  Muscles  of  the  Neck 80 

The.  Muscles  of. the  Superior  Extremities 8a 


CONTESTS.  xl 

Page 

The  Muscles  of  the  laferior  Extremities 86 

Of  Muscular  iMotion. '...... 89 

Of  the  Brain  and  Nerves 101 

The  Spinal  Marrow — ^The  Nerves .' 104 

Of  the  Functions  of  the  Brain  and  Nerves 105 

Electricity  and  Galvanism  supposed  causes  of  sen- 
sation  117 

Of  the  Senses — Of  Vision — Description  of  the  Eye  ..  120 

Of  Heaving 126 

Of  Siuelling 129 

Of  the 'I’aste ISO  , 

Of  the  Touch 132 

I'lescription  of  the  Face 134 

Of  the  Complexion 138 

Of  Speech 141 

Of  the  Blood — its  constituent  Parts — its  Varieties  in 

difl’erent  Animals 146 

The  Organs  of  Circulation — of  the  Heart — its  Parts— 

its  Structure — its  Irritability.  152 

Of  the  Arteries 157 

Of  the  Veins ^ 158 

Of  the  Absorbent  Vessels — their  Structure  and  Use 

— their  Mode  of  Action.-. 16O 

Of  the  Glands— their  Varieties — their  Use,  and  of  Se- 
cretion  164 

Review  of  the  Circulation — Harvey’s  Discovery  as 

stated  by  himself 169 

Proofs  of  the  Circulation 171 

The  great  Force,  employed  in  moving  the  Blood 172 

Explanation  of  Plate  HI.  Description  of  the  Blood 

Vessels 174 

The  Orgaiis  of  Respiration — tire  Trachea  or  Air-tube  177 

The  Lungs.  ....  .••179 

How  Respiration  is  performed — Inspiration — Ex- 
piration   180 

How  performed  in  Birds — in  the  Amphibia — in 

h'ishes — and  in  Insects  *. 182 

The  Nature  and  Properties  of  the  .'\ir.  186 

Of  Water  and  its  constituent  Parts.- I89 

Air  necessary  to  Life,  and  must  be  renewed igO 

Why  the  Air  must  be  renewed IQtl 

Eflecls  of  Respiration  on  the  Air  wc  breathe 195 

Mfccts  of  the  Air  u^ion  the  Blood 196 


CONTENTS. 


XU 


Page 

The  Blood  derives  from  the  Air  the  Means  of  support- 


ing Life  iQi? 

Of  Animal  Heat — derived  from  Respiration. 201 

Dcpendance  of  Life  on  Animal  Heat 20S 

Means  bj-  which  Animal  Heat  is  regulated 206 

Of  Suspended  Animation 20fj 

Of  Drowning — its  Cause .212 

Of  the  Means  for  recovering  Drowned  Persons 216 

On  Food.  ;224 

Of  the  Organs  of  Digqstion — Of  the  Stomach 225 

Of  the  Intestines. 226 

Of  the  Liver — Of  the  Bile  . . . . ; 228 

Of  the  Pancreas — ^'Phe  Spleen' — and  the  Omentum  or 

Cawl  231 

Of  Digestion 234 

Of  Chylifieation 235 

Course  of  the  Chyle  to  be  mlKcd  with  the  Blood 236 

Of  the  Kidnevs  and  Bladder 240 

Of  the  Uterus,  and  the  Parts  connected  with  it 243 

Of  Pregnancy 

Of  the  Foetus^  and  its  ('onnection  with  the  Mother. . 246 
Of  the  Coverings  of  the  Body — the  Fat  and  Cellular 

Membi'ane 252 

Of  the  proper  Skin 255 

Of  Perspiration '. 257 

Of  the  Nails 25() 

Of  the  Hair 26o 


Directions  for  placing  the  Plates. 

Plate  I.  - - to  front  Page  71 


II.  ...  72 

III.  - - . - 176 

IV.  : . - . 233 

' V.  - ' - - 251 


' A 


COMPENDIUM 
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INTRODUCTORY  VIEW  OF  THE  HUMAN 
BODY. 

In  order,  said  the  late  Dr.  Hunter,  in  his  intro- 
ductory Lecture  to  Anatomy,  to  be  able  to  know  for 
what  purpose  the  human  body  is  made  to  consist 
of  such  a variety  of  parts  5 why  it  possesses  such  a 
complication  of  nice  and  tender  machinery ; and 
whytherewasnotrather  a more  simple,less  delicate, 
and  less  expensive  frame,  it  is  necessary  that  we, 
in  our  imagination,  make  a man  : in  other  words, 
let  us  suppose  that  the  mind  or  immaterial  part  is 
to  be  placed  in  a corporeal  fabric,  in  order  to  hold 
a correspondence  with  other  material*  beings  by 
the  intervention  of  the  body  *,  and  then  consider 
a priori^  what  will  be  wanted  for  her  accommoda- 
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tion.  In  this  enquiry  we  shall  plainly  see  the  ne- 
cessity and  advantage,  and  therefore  the  final  cause, 
of  most  of  the  parts  which  we  actually  find  in  the 
human  body.  And  if  we  consider  that  in  order  to 
answer  some  of  the  requisites,  human  wit  and  in- 
vention would  be  very  insufficient ; we  need  not 
be  surprised  if  we  meet  with  some  parts  of  the 
body  whose  use  we  cannot  yet  perceive,  and  with 
some  operations  and  'functions  which  we  cannot 
explain.  We  can  see  that  the  whole  bears  the 
most  striking  characters  of  excelling  wisdom  and 
ingenuity : but  the  imperfect  senses  and  capacity 
of  man  cannot  pretend  to  reach  every  part  of  a 
machine,  which  nothing  less  than  the  intelligence 
and  power  of  the  Supreme  Being  could  contrive 
and  execute. 

First,  then,  the  mind,  the  thinking,  immaterial 
agent,  must  be  provided  with  a place  of  immediate 
residence,  which  shall  have  all  the  requisites  for 
the  union  of  spirit  and  body  ; accordingly  she  is 
provided  with  the  brain,  where  she  dwells  as  go- 
vernor and  superintendant  of  the  w’hole  fabric. 

In  the  next  place,  as  she  is  to  hold  a correspon- 
dence with  all  the  material  beings  around  her,  she 
must  be  supplied  with  organs  fitted  to  receive  the 
different  kinds  of  impression  which  they  will 
make.  In  fact,  therefore,  w'e  see  that  she  is  pro- 
vided with  the  organs  of  sense,  as  we  call  them  ; 
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the  eye  is  adapted  to  light  5 the  ear  to  sound ; the 
nose  to  smell ; the  mouth  to  taste ; and  the  skin 
to  touch. 

Further,  she  must  be  furnished  with  organs  of 
communication  between  herself  in  the  brain,  and 
those  organs  of  sense,  to  give  her  information  of 
all  the  impressions  that  are  made  upon  them  ; and 
she  must  have  organs  between  herself  in  the  brain, 
and  every  other  part  of  the  body,>fitted  to  convey 
?ier  commands  and  influence  over  the  whole.  For 
these  purposes  the  nerves  are  actually  given.  They 
are  soft  white  chords  which  rise  from  the  brain, 
the  immediate  residence  of  the  mind,  and  disperse 
themselves  in  branches  through  all  parts  of  the 
body.  They  convey  all  the  different  kinds  of  sen- 
sations to  the  mind  in  the  brain  j and  likewise 
carry  out  from  thence  all  her  commands  to  the 
other  parts  of  the  body.  They  are  intended  to  be 
occasional  monitors  against  all  such  impressions  as 
might  endanger  the  well-being  of  the  whole,  or  of 
any  particular  part  j wdiicli  vindicates  the. creator 
of  all  things,  in  having  actually  subjected  us  to  those 
many  disagreeable  and  painful  sensations  which  we 
arc  exposed  to  from  a thousand  accidents  in  life. 

Moreover,  the  mind,  in  this  corporeal  system, 
must  be  endued  with  the  power  of  moving  from 
place  to  place ; that  she  may  have  intercourse  with 
a variety  of  objects ; that  she  may  fly  from  such 
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as  are  disagreeable,  dangerous, or  hurtful;  and  pur- 
sue such  as  are  pleasant  and  useful  to  her.  And 
accordingly  she  is  furnished  •with  limbs,  with 
niuscles  and  tendons,  the  instruments  of  motion, 
which  are  found  in  every  part  of  the  hibric  where 
motion  is  necessary. 

But  to  Support,  to  give  firmness  and  shape  to 
the  fabric  ; to  keep  the  softer  parts  in  their  proper 
places ; to  give  fixed  points  for,  and  the  proper 
directions  to  its  motions,  as  well  as  to  protect 
some  of  the  more  important  and  tender  organs 
from  external  injuries,  there  must  be  some  firm 
prop-work  interwoven  through  the  whole.  And 
in  fact,  for  such  purposes  the  bones  are  given. 

The  prop-work  is  not  made  with  one  rigid  fa- 
bric, for  that  would  prevent  motion.  I'herefore 
there  are  a number  of  bones. 

These  pieces  must  all  be  firmly  bound  together, 
to  prevent  their  dislocation.  And  this  end  is  per- 
fectly well  answered  by  the  ligaments. 

The  extremities  of  these  bony  pieces,  where  they 
move  and  rub  upon  one  another,  must  have  smooth 
and  slippery  surfaces  for  easy  motion.  This  is  most 
happily  provided  for,  by  the  cartilages  and  mucus 
of  the  joints. 

The  interstices  of  all  these  parts  must  be  filled 
up  with  some  soft  and  ductile  matter,  which  shall 
keep  them  in  their  places,  unite  them,  and  at  the 
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same  time  allow  them  to  move  a little  upon  one 
another  ; these  purposes  are  answered  by  the'  cel- 
lular membrane  or  adipose  substance. 

There  must  be  an  outward  covering  over  the 
whole  apparatus,  both  to  give  it  compactness,  and 
to  defend  it  from  a thousand  injuries ; which,  in 
fact,  are  the  very  purposes  of  the  skin  and  other 
integuments. 

Lastly,  the  mind  being  formed  for  society  and 
inteucourse  with  beings  of  her  own  kind,  she  must 
be  endued  with  powers  of  expressing  and  commu- 
nicating her  thoughts  bv  some  sensible  marks  or 
-signs,  which  shall  be  both  easy  to  herself,  and 
admit  of  great  variety  : and  accordingly  she  is  pro- 
\'ided  with  the  organs  and  faculty  of  speech,  by 
which  she  can  throw  out  signs  with  amazing  fa- 
cility, and  vary  them  without  end. 

Thus  we  have  built  up  an  anjmal  body  which 
would  seem  to  be  pretty  complete  ; but  as  it  is  the 
nature  of  matter  to  be  altered  and  worked  upon 
by  matter,  so  in  a very  little  time  such  a living 
creature  must  be  destroyed,  if  there  is  no  provision 
for  repairing  the  injuries  which  she  must  commit 
upon  herself,  and  those  which  she  must  be  exposed 
to  from  without.  Therefore  a treasure  of  blood 
is  actually  provided  in  the  heart  and  vascular  sys- 
tem, full  of  nutritious  and  healing  particles,  fluid 
enough  to  penetrate  into  the  minutest  parts  of  the 
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animal ; impelled  by  the  heart,  and  conveyed  by 
the  arteries,  it  washes  every  part,  builds  up  what 
was  broken  down,  and  sweeps  away  the  old  and 
useless  materials.  Hence  we  see  the  necessity  or 
advantage  of  the  heart  and  arterial  system. 

What  more  there  was  of  the  blood  than  enough 
to  repair  the  present  damages  of  the  machine, 
must  not  be  lost,  but  should  be  returned  again  to 
the  heart',  and  for  this  purpose  the  venous  system  is 
provided.  These  requisites  in  the  animal  explain 
the  circulation  of  the  blood,  a priori. 

The  old  materials  which  were  become  useless, 
and  are  swept  off  by  the  current  of  blood,  must  be 
separated  and  thrown  out  of  the  system.  There- 
fore glands,  the  organs  of  secretion,  are  given  for 
straining  whatever  is  redundant,  vapid,  or  noxious, 
from  the  mass  of  blood  *,  and  when  strained,  they 
are  thrown  out  by  emunctories,  called  organs  of 
excretion. 

But  as  the  machine  is  constantly  in  action,  the 
reparation  must  be  carried  on  without  Intermission, 
and  the  strainers  must  always  be  employed.  There- 
fore there  is  actually  a perpetual  circulation  of  the 
blood,  and  the  secretions  are  always  going  on. 

Even  all  this  provision,  however,  would  not  be 
sufficient ; for  that  store  of  blood  would  soon  be 
consumed,  and  the  fabric  would  break  down  if 
there  Avas  not  a provision  made  for  fresh  supplies. 
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These,  we  observe,  in  fact,  are  profusely  scattered 
round  her  in  the  animal  and  vegetable  kingdoms  ; 
and  she  is  furnished  with  hands,  the  fittest  instru- 
ments that  could  be  contrived  for  gathering  them, 
and  for  preparing  them  in  a variety  of  ways  for 
the  mouth. 

But  these  supplies,  which  we  call  food,  must  be 
considerably  changed  ; they  must  be  converted  in- 
to blood.  '1  herefore  she  is  provided  with  teeth 
for  cutting  and  bruising  the  food,  and  with  a sto- 
mach for  melting  it  down  : in  short,  with  all  the 
organs  subservient  to  digestion.  The  finer  parts 
of  the  aliments  only  can  be  useful  in  the  constitu- 
tion j these  must  be  taken  up  and  conveyed  into 
the  blood,  and  the  dregs  must  be  thrown  ofi'. 
With  this  view  the  intestinal  canal  is  provided. 
It  separates  the  nutritious  part,  which  we  call 
chyle,  to  be  conveyed  into  the  blood  by  the  system 
of  absorbent  vessels  ; and  the  coarser  parts  pass 
downwards  to  be  ejected. 

We  have  nowjgot  our  animal  not  only  furnished 
with  what  is  wanting  for  its  immediate  existence, 
but  also  with  powers  of  protracting  that  existence 
to  an  indefinite  length  of  time.  But  its  duration, 
we  may  presume^  must  necessarily  be  limited  ; for 
as  it  is  nourished,  grows,  and  is  raised  up  to  its 
full  strength  and  utmost  perfection  ; so  it  must  in 
time,  in  common  with  all  material  beings,  begin 
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to  decay, and  then  hurry  onto  final  ruin.  Hence 
we  see  the  necessity  of  a scheme  for  its  renovation. 
Accordingly  wise  Providence,  to  perpetuate,  as  well 
as  to  preserve  his  work,  besides  giving  a strong 
appetite  for  life  and  self-preservation,  has  made 
animals  male  and  female,  to  continue  the  propaga- 
tion of  the  species  to  the  end  of  time. 

Thus  we  see,  that  by  the  very  imperfect  survey 
which  human  reason  is  able  to  take  of  this  subject, 
the  animal  man  must  necessarily  be  complex  in 
his  corporeal  system,  and  in  its  operations. 

He  must  have  one  great  and  general  system, 
the  vascular,  branching  through  the  whole  for  cir- 
culation ; another,  the  nervous,  with  its  appen- 
dages the  organs  of  sense,  for  every  kind  of  feel- 
ing : and  a third,  for  the  union  and  connection  of 
all  these  parts. 

Besides  these  primary  and  general  systems,  he 
requires  others  which  may  be  more  local  or  confin- 
ed': one  for  strength,  support,  and  protection,  the 
bony  compages  : another  for  the  requisite  motions 
of  the  parts  among  themselves,  as  well  as  for  mov- 
ing from  place  to  place,  the  muscular  system : ano- 
ther to  prepare  nourishment  for  the  daily  recruit 
of  the  body,  the  digestive  organs  : and  one  for 
the  continuance  of  the  species. 

In  taking  this  general  survey  of  what  would  ap- 
pear originally  to  be  necessary  for  adapting  an  ani- 
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mal  to  the  situations  of  life,  we  observe,  with  great 
satisfaction,  that  man  is  accordingly  made  of  such 
systems,  and  for  such  purposes.  He  has  them  all ; 
and  he  has  nothing  more,  except  the  organs  of  res- 
piration. Breathing  it  seemed  difficult  to  account 
for  a priori ; we  only  know  it  from  observation  to 
be  essential  to  life.  Notwithstanding  this,  when 
we  see  all  the  other  parts  of  the  body,  and  their 
functions,  so  well  accommodated  for,  and  so  wisely 
adapted  to  their  several  purposes,  there  can  be 
no  doubt  that  respiration  is  so  likewise  ; accord- 
ingly the  discoveries  of  Dr.  Priestley,  and  of  later 
enquirers,  have  thrown  light  upon  this  function 
also,  as  will  be  shewn  in  its  proper  place. 

Of  all  the  diffierent  systems  in  the  human  body, 
the  use  and  necessity  are  not  more  apparent  than 
the  wisdom  and  contrivance  which  has  been  ex- 
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erted  in  putting,  them  all  into  the  most  compact 
and  convenient  form  ; In  disposing  them  so,  that 
they  shall  mutually  receive,  and  give  helps  to  one 
another  •,  and  that  all  or  many  of  the  parts  shall 
not  only  answer  their  principal  end  or  purpose, 
but  operate  successfully  and  usefully  in  a variety  of 
secondary  ways. 

If  we  consider  the  whole  animal  structure  in  this ' 
light,  and  compare  it  with  any  machine  in  which 
human  art  has  exerted  its  utmost  skill;  suppose  the 
best  contrived  ship  that  ever  was  built;  we  shall  be 
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convinced  beyond  the  possibility  of  dotibt,  that  in- 
telligence and  power  has  been  exerted  in  its  for- 
mation far  surpassing  what  humanity  can  boast  of. 
One  superiority  in  the  animal  economy  is  pecu- 
liarly striking.  In  machines  of  human  contrivance 
there  is  no  internal  power,  no  principle  in  the  ma- 
chine itself,  by  which  it  can  alter  and  accommodate 
itself  to  any  injury  which  it  may  suffer,  or  remedy 
any  mischief  which  admits  of  repair.  But  in  the 
animal  body  this  is  most  wonderfully  provided  for 
by  the  internal  powers  of  the  system  ; many  of 
which  are  not  more  certain  and  obvious  in  their 
effects  than  they  are  above  all  human  comprehen- 
sion as  to  the  manner  and  means  of  their  operation. 
Thus  a wound  heals  by  a natural  process;  a broken 
bone  is  made  firm  again  by  a deposit  of  new  bony 
matter ; a dead  part  is  separated  and  thrown  off; 
noxious  juices  are  driven  out  by  some  of  the 
emunctories ; a redundancy  is  removed  by  some 
spontaneous  bleeding  ; a bleeding  naturally  stops 
of  itself ; a great  loss  of  blood  from  any  cause,  is 
in  some  measure  compensated  by  a contracting 
power  in  the  vascular  system,  which  accommodates 
the  capacity  of  the  vessels,  to  the  quantity  con- 
tained. The  stomach  gives  information  when  the 
supplies  have  been  exhausted ; represents  with 
great  exactness  the  quantity  and  quality  of  what 
is  wanted  in  the  present  state  of  the  machine ; and 
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in  proportion  as  she  meets  with  neglect  rises  in 
her  demand,  urges  her  petition  in  a louder  tone, 
and  with  more  forcible  arguments.  For  the  pro- 
tection of  the  animal  amidst  the  fluctuations  in  the 
heat  of  external  bodies,  a power  of  generating  it 
has  been  provided  ; and  to  prevent  its  undue  ac- 
cumulation in  a heated  atmosphere,  or  its  excessive 
abstraction  in  a cold  one,  the  quantity  carried 
away  is  regulated  with  wonderful  nicety  to  its 
wants ; so  that  an  equal  temperature  is  preserved 
in  all  the  range  of  climates,  from  the  extreme  point 
of  habitable  existence  near  the  poles,  to  the  intense 
heat  of  the  equatorial  regions. 

A farther  excellence  or  superiority  in  the  natu- 
ral machine,  if  possible  still  more  astonishing,  more 
beyond  all  human  comprehension,  than  \vhat  we 
have  been  speaking  of,  is,  besides  those  internal 
powers  of  self-preservation  in  each  individual, 
the  capability  those  individuals  possess  of  creating 
together  beings  like  themselves,  which  are  again 
endued  with  similar  powers  for  producing  others, 
and  so  of  multiplying  the  species  without  end. 

These  are  powers  which  mock  all  human  inven- 
tion or  imitation.  They  are  characteristics  of  the 
divine  architect. 
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OF  THE  BONES. 

The  bones,  constituting,  as  was  before  observed, 
the  basis  and  support  of  the  body,  are  necessarily 
its  most  hard  and  solid  parts  ; appearing  to  super- 
ficial observation  to  be  merely  inorganic  con- 
cretes ; resisting  for  ages  the  test  of  time  •,  and 
remaining  awful  memorials  of  the  decay  of  past 
generations.  Hence,  some  have  been  led  to  think 
they  were  without  organization,  and  consequently 
not  liable,  like  the  soft  parts  of  the  body,  to  disease 
and  death.  But  this  erroneous  opinion  is  refuted 
by  minute  dissection,  which  discovers  the  internal 
structure  of  bones,  traces  their  numerous  vessels, 
and  shews  them  to  be  supplied  with  blood  like  the 
softer  parts  ; and  also,  that,  like  these  parts,  they 
have  their  periods  of  growth  and  decay,  and  are 
liable  equally  with  them  to  internal  diseases,  and 
to  derangement  from  external  injm-les. 

If,  for  instance,  the  vessels  of  an  adult  bone  be 
injected  with  red  coloured  wax,  and  the  earthy 
particles  be  dissolved  by  a mineral  acid  *,  the  bone 
will  be  reduced  to  a membi'anous  state  ; but  a gelly 
full  of  vessels  will  remain;  and  these,  vessels  will 
now  appear  as  numerous  as  in  the  fleshy  parts  ; a 
proof  that  they  were  before  concealed  only  by  the 
earthy  portion  of  the  bone. 
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Before  birth  all  the  bones  of  the  foetus  are  but 
cartilage.  This  cartilage  is  not,  as  was  erroneously 
supposed,  hardened  into  bone  ; but  is  absorbed 
and  carried  away  by  one  set  of  vessels,  v/hile  another 
set  is  employed  in  depositing,  in  its  room,  matter 
for  forming  the  new  bones.  This  process  is  effect- 
ed in  the  following  manner. 

The  transparent  vessels  of  the  ^cartilage  first 
begin  to  dilate  to  receive  the  red  blood  ; at  this 
time  an  artery  can  be  observed  penetrating  to- 
wards the  middle  of  the  bone  ; this  artery  is  soon 
accompanied  by  others,  all  forming  a sort  of  net- 
work, and  conveying  red  blood ; and  now  ossifi- 
cation may  be  said  to  have  commenced.  Gradu- 
ally the  cartilage  grows  opake  and  brittle,  and  will 
no  longer  bend.  The  ossific  centre  spreads  ac- 
cording to  the  dimensions  of  the  bone;  it  may  be 
known  by  its  hard  feel,  when  examined  by  a sharp 
instrument  : similar  points  of  ossification  now 
take  place,  and  in  a like  manner,  in  other  parts  of 
the  bone,  till  its  whole  body  becomes  opake ; and 
now  the  vessels  stretching  from  the  centime  towards 
the  extremities,  having  penetrated  the  cartilages 
which  separate  the  heads  from  the  body  of  the 
bone,  enter  these  heads,  when  ossification  com- 
mences here  also.  From  this  mode  of  process  it 
will  be  seen,  that  the  heads  and  body  are  at  first 
distinct  bones,  formed  separately  and  connected 
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only  by  cartilage,  arid  they  are  not  united  till  the 
age  of  eighteen  or  twenty  years. 

Thus  the  formation  of  bone  is  effected  by  the 
action  of  its  blood  vessels,  which  may  be  seen  en- 
tering in  one  great  trunk  into  the  body  of  each 
bone,  and  spreading  thence  towards  both  extre- 
mities. It  is  by  this  action  all  the  parts  of  the 
body  are  evolved  ; it  forms  the  blood,  as  is  seen 
in  the  case  of  the  chick,  which  has  no  other  way 
of  receiving  this  fluid,  but  by  forming  it  within 
its  own  body  ; and  from  the  blood,  are  all  the 
solids  constructed  by  the  same  action  of  the  vessels. 
All  animals  have  the  power  of  assimilating  their 
food,  and  with  the  assistance  of  air,  of  converting 
it  into  blood  ; and  as  by  the  action  of  their  larger 
vessels  they  can  thus  elaborate  fresh  supplies  of 
red  blood,  so  the  action  of  particular  vessels  is  in- 
tended to  prepare  particular  parts.  Thus  some  add 
to  the  solids  to  assist  growth  ; others  for  supply- 
ing the  continual  waste  j while  more  are  employed 
in  effecting  the  different  secretions  within  the 
body,  and  one  of  which  is  the  formation  of  bone. 
In  this  manner  then  is  ossification  accomplished  j 
the  arteries  of  the  transparent  cartilage  of  the 
foetus,  beginning  at  length  to  receive  the  red  blood, 
commence  their  deposition  of  earthy  matter  ; this 
at  first  appears  in  numerous  specks,  which  spread- 
ing, afterwards  meet,  and  at  last  constitute  perfect 
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bone.  But,  while  these  arteries  are  thus  employed 
in  depositing  bone,  there  are  other  vessels,  (called 
absorbents,  from  the  nature  of  their  function)  bu- 
sily engaged  in  removing  away  the  cartilage,  mo- 
delling the  new  bone  into  its  proper  form,  shaping 
out  its  cavities,  and  also  hardening  it  into  due  con- 
sistence. - . 

This  organization  of  arteries  to  deposite  bone, 
and  of  absorbents  to  convey  aivay  the  carti- 
lage, which  was  necessajry  to  its  formation  and 
growth,  is  also  essential  to  the  life  and  health  of 
the  full  formed  bone.  And,  indeed,  the  latter  de- 
pends on  the  regular  deposition  and  reabsorption 
of  the  parts  for  by  varying  the  degree  of  action 
in  either  of  these  operations,  bone  may  be  made 
to  Inflame  and  ulcerate  like  the  softer  parts,  or  to 
become  too  brittle  by  ap  over  secretion  of  earth,  or 
too  soft  from  its  excessive  absorption.  It  is  this 
earth  which  constitutes  the  hardne.ss,  and,  indeed, 
all  the  serviceable  properties  of  bone  : it  lies  dead 
and  in  the  inorganic  interstices  of  the  membrane, 
and  is  united  with  animal  mucilage  to  give  it  con- 
sistence and  strength. 

That  the  bones,  in  common  with  the  rest  of  our 
frames,  suSer  a constant  renovation  of  parts,  is 
proved  by  the  following  experhnent.  If  madder 
be  given  to  animals,  then  withheld  for  some  time, 
and  afterward  given  again:  in  twenty-four  hours 
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after  It  had  been  fli’-st  given,  all  their  bones  will 
become  tinged  ■,  and  in  two  or  three  days  the 
colour  becomes  very  deep  ; in  a few  days  after  the 
madder  has  been  discontinued,  the  red  colour  dis- 
appears; but  on  its  being  again  given  to  the  animals, 
their  bones  become  a second  time  tinged.  Fur- 
ther, the  absorption  of  bones,  is  also  proved  by 
the  disappearance  of  a carious  or  dead  bone,  even 
before  the  skin  Is  opened  ; and  by  the  destruction 
of  a bone,  merely  from  the  pressure  of  a tumor 
against  it : in  which  cases  the  bone  must  have  been 
taken  up  by  the  absorbing  vessels  and  conveyed 
away  : and  lastly,  this  absorption  is  placed  beyond 
all  controversy  by  the  fatal  disease  called  “ molli- 
ties  ossium  which  in  a short  time  dissolves  and 
carries  off,  by  an  excessive  action  of  the  absor- 
bents, the  bony  system  ; discharging  the  earthy 
matter  by  the  kidneys,  and  gradually  rendering 
the  bones  soft,  till  they  bend  under  the  weight  of 
the  body  and  may  be  cut  v/ith  a knife. 

But  this  vascular  conformation  of  bones  not  only 
sustains  their  health  by  constantly  removing  and 
carrying  off  their  wasted  and  unsound  particles, 
and  furnishing  them  with  new  ones ; but  also,  by 
extending  to  them  the  circulation  in  common  wdth 
the  other  parts  of  the  body,  it  enables  those  useful 
organs  to  repair  their  injuries  by  uniting  such  as 
may  be  broken.  And  here  we  cannot  help  ad- 
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miring  the  beneficence  as  Avell  as  wisdom  of  the 
Creator,  who  thus  kindly  interweaves,  not  only 
with  the  soft  parts  of  the  human  machine,  but 
also  with  its  most  hard  and  solid  substances,  the 
means  of  supplying  their  waste  and  likewise  of  re- 
pairing their  injuries. 

If,  for  instance,  a bone  be  fractured,  its  broken 
ends  will  unite  in  the  following  manner  : first, 
the  arteries  discharge  a thin  mucus,  which  after- 
wards thickens  into  a transparent  gelly  and  be- 
comes vascular,  by  the  elongation  of  vessels  from 
the  neighbouring  parts  ; these  vessels  soon  begin 
to  secrete  the  osseous  matter,  till  the  whole  gelly 
becomes  one  bony  mass,  and  thus  the  fractured 
ends  are  completely  united.  And  that  this  desir- 
able result  may  be  the  more  certain,  the  formation 
of  new  bony  matter  is  not  confined  to  any  one 
part  or  to  particular  vessels  in  the  bone  *,  but  is  ge- 
nerously bestowed  upon  its  entire  system  : for  not 
only  will  the  vessels  of  the  periosteum  or  mem- 
brane covering  and  lining  bones  produce  fresh 
osseous  matter  ; but  so  also  will  those  of  the  bone 
itself;  as  will  likewise  the  vessels  of  the  marrow, 
which  is  contained  within  the  cavity  of  the  bones. 
Thus,  if  by  puncturing  the  bone  of  an  animal  we 
destroy  the  marrow,  the  old  bone  decays,  and  a 
new  one  will  be  formed  from  the  periosteum  : 
and,  should  the  creature  soon  afterwards  die,  and 
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the  bone  be  inspected,  it  will  be  found  to  be  a se- 
cretion from  the  inner  surface  of  tjie  periosteum, 
bearing  all  the  characteristics  of  true  bone,  and 
containing  within  it  the  old  bone,  dead  and  black. 
If,  on  the  other  hand,  this  experiment  be  revers- 
ed, and  the  periostfeum  only  is  destroyed,  preserv- 
ing the  nutritious  vessels  of  the  borne ; in  this 
case  the  new  bony  matter  is  elaborated  by  the 
medullary  vessels,  and  the  old  bone  surrounding 
it,  will  become  black  and  dead.  Lastly,  when 
the  knee-pan,  where  there  is  no  medullary  vessels, 
is  fractured,  the  broken  parts  are  united  by  the 
intervention  of  a callus,  secreted  from  the  vessels 
of  the  bone  itself. 

Again,  if  a bone  Is  injured  by  blows  or  other 
accidents,  which  derange  its  economy  and  damage 
its  structure,  the  circulation  soon  repairs  the  mis- 
chief in  the  following  manner.  First,  inllammation 
takes  place,  as  in  the  soft  parts  of  the  body  ; next, 
a swelling  and  spongy  looseness  with  a fulness 
of  blood  ensue ; suppuration  and  ulceration  soon 
follow ; and  finally,  the  diseased  bone  becomes 
completely  dead,  and  is  discharged  from  the  sys- 
tem. 

Bones,  besides  arteries,  veins,  and  absorbing 
vessels,  have  also,  like  the  soft  parts,  their  nerves  : 
these  may  be  discovered  entering  like  small 
threads  Into  the  body  of  the  bone,  in  company 
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with  its  nutritious  vessels  ; and  yet,  notwithstand- 
ing we  can  trace  the  course  of  some  of  these  nerves, 
a bone  appears  to  possess  no  sensibility.  Thus, 
rasping  the  periosteum,  and  even  scraping  it  from 
the  bone,  produces  no  pain  ; in  amputation  bones 
are  cut  without  exciting  particular  feeling  ; and 
even  the  application  of  the  actual  cautery  formerly 
in  use,  was  known  to  produce  only  a kind  of  heat 
along  the  course  of  the  bone,  not  unpleasant  to  the 
patient.  But  it  must  not  be  supposed  from  these 
facts  that  bones  are  wholly  insensible,  they  are  in 
reality  otherwise  ; but  their  sensibility  being  fitted 
to  their  functions,  is  so  regulated  as  not  to  appear 
under  the  generality  of  those  circumstances,  which 
produce  it  in  the  soft  parts  of  the  body.  Hence 
the  shocks  from  running,  leaping,  and  other  vio- 
lent exercises,  cause  no  sensation  in  the  bones  ; 
and  which,  if  otherwise  ordered,  must  have  sub- 
jected them  to  almost  continued  pain,  from  the 
numerous  blows  and  other  accidents  they  are 
obliged  to  suffer.  The  same  wise  economy  is  ex- 
tended to  the  cartilages,  ligaments,  apd  other  parts 
composing  the  joints,  and  for  the  same  reason ; 
- namely,  to  prevent  the  occurrence  of  pain  on  every 
uneasy  motion  or  concussion  which  these  parts  are 
liable  to  endure. 

But  though  bones  exhibit  this  inaptitude  to 
sensibility,  in  their  healthy  state,  and  on  ordinary 
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occasions ; this  is  far  from  being  the  case  when 
they  are  diseased.  Injuries  will  produce  inflam- 
mation in  the  bones  as  well  as  in  the  soft  parts, 
and  now  their  hidden  sensibility  becomes  roused, 
and  even  surpasses  that  of  the  latter,  though  ex- 
cited from  a like  condition.  This  is  also  the  case 
with  the  cartilages,  ligaments,  and  all  the  other 
parts  in  which  sensibility  appears  dull  during 
health.  Thus  the  wound  of  a joint  is  certainly 
less  painful  at  first, but  inflammation  comingon,the' 
sensibility  of  the  injured  parts  rises  to  an  alarming 
height,  so  as  to  compel  the  wretched  suflerer  to 
roar  from  torture ; and  now  no  pains  are  felt  to 
equal  those  arising  from  bones  and  joints. 

From  this  view  of  the  subject  it  will  be  seen 
that  ossification  is  a process  of  a truly  animal  na- 
ture ; and  that  bone  is  a regularly,  organized  sub- 
stance, whose  form  subsists  from  the  first.  Bone 
partakes  by  its  vessels  of  the  general  changes  with 
all  the  other  parts  of  the  body  ; the  absorbent's 
removing  the  old  wasted  parts,  while  the  arteries 
are  constantly  depositing  new  ones  *,  and  thus  it 
lives,  grows,  and  is  enabled  to  repair  its  injuries. 
Ossification  is  at  first  rapid  ; advances  slowly  after 
birth  ; but  is  not  completed  in  the  human  body 
till  the  twentieth  year ; it  is  forAvarded  by  health 
and  strength  of  constitution  ; and  is  retarded  by 
weakness  and  disease.  In  scrophula  it  is  imperfect  j 
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and  so  children  become  rlcketVj  the  bones  soften- 
ing and  swelling  at  their  heads,  and  bending  under 
the  weight  of  the  body. 

The  structure  of  bones,  as  may  be  seen  by  break- 
ing those  old  and  decayed  ones  which  are  found 
in  church-yards,  consists  of  plates  made  up  of  fibres, 
and  those  plates  connected  together  by  other  fibres; 
by  which  formation  a great  number  of  interstices 
or  cells  are  to  be  met  with  in  the  heads  of  the 
long  bones,  while  their  sides  have  a denser,  and 
more  firm  construction. 


The  Periosteum. 

The  bones  are  covered  with  a membrane,  called 
on  that  account  periosteum  ; it  adheres  closely  to 
their  surface,  by  small  points,  which  dive  into  the 
outward  substance  of  the  bones,  so  that  it  may 
bear  the  pulling  of  the  great  tendons,  wlilch  are 
fixed  rather  into  the  periosteum  than  into  the 
bone  ; it  is  also  connected  with  the  bones_  by  in- 
numerable vessels,  which  are  transmitted  to  them 
through  the  medium  of  this  membrane.  The 
periosteum  is  not  itself  vascular,  and  appears  to  be 
merely  condensed  cellular  membrane;  if,  however. 
It  be  hurt  by  injuries,  the  outer  layers  of  the  bone 
die ; because  tlie  vessels  which  nourished  and  sus- 
tained their  health,  arc  now  destroyed  or  prevent- 


S2  THE  PERIOSTEUM THE  MARROW. 

ed  from  continuing  their  function,  by  the  injury 
of  the  membrane  through  which  they  passed  into 
the  bone  : but  the  internal  layers  will  now  set 
about  repairing  the  mischief  j these,  being  fully 
nourished  by  the  internal  arteries,  inflame,  swell, 
become  porous  and  spongy,  form  granulations,  and 
these  granulations  push  off  the  mortified  plate,  and 
form  themselves  into  new  bone,  which  supplies  its 
place. 

The  uses  of  the  periosteum  appear  to  be,  to 
nourish,  by  the  vessels  which  pass  through  it, 
the  external  layers  of  the  bone;  to  afford  a con» 
venient  origin  and  insertion  to  several  muscles  and 
tendons  which  are  fixed  into  this  membrane;  and 
to  prevent,  by  the  looseness  of  the  external  surface, 
friction,  in  the  sliding  of  the  muscles  over  the 
bones. 

’The  Marrc’iv- 

The  marrow  is  an  oily  secretion  from  the  blood, 
and  is  lodged  in  membranous  vesicles  which  All 
up  the  larger  and  smaller  cavities  within  the  bones: 
t'lese  minute  bags  are  formed  from  the  membrane 
which  lines  the  cells  within  the  bones. 

The  precise  use  of  the  marrow  is  not  yet  ascer- 
tained ; but  its  consistence  varies  in  different  pe- 
riods of  life.  In  infancy  it  is  thin  and  tinged  with 
blooJ  ; it  thickens  as  we  advance  in  life. 
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Tlie  destruction  of  the  marrow,  as  we  before 
observed,  produces  the  death  of  the  bone  in  which 
it  is  contained  j and  from  the  same  cause,  that  in- 
juries of  the  periosteum  will  be  the  means  of  de- 
stroying the  external  plates,  namely,  the  destruc- 
tion of  the  vessels  *,  for,  as  the  periosteum  is  the 
medium  by  which  the  external  vessels  are  conveyed 
to  the  bone,  so  the  internal  ones  are  conducted  to 
its  substance  by  the  membrane  containing  the 
marrow,  and  lining  the  inside  of  the  bone*,  whence, 
the  marrow  being  destroyed,  the  channels  for  con- 
veying nourishment  are  cut  off,  and  the  bone  dies. 

Ligaments. 

The  bones  are  connected  to  each  other  by  liga- 
ments, which  are  strong,  white,  flexible  substances, 
and  but  little  elastic  : they  are  of  two  kinds,  the 
round  or  cord-like  ligament,  which  grows  from  < 
the  head  of  one  bone,  and  is  inserted  info  that  of 
the  other,  tying  the  two  bones  together  •,  and  the 
capsular  ligament,  which  encloses  the  whole  joint 
as  in  a purse  or  bag,  and  has  numerous  arteries 
opening  upon  its  internal  surface,  for  the  purpose 
of  keeping  it  moist,  and  of  diminishing  friction. 

Cartilages. 

But,  the  more  effectually  to  preclude  friction 
and  concussion,  all  the  bones  forming  moveable 


^4 


CARTILAGES TJHE  SYNOVIA. 


joints,  have  their  ends  covered  with  plates  of  car- 
tilage, which  being  of  ^ solid,  smooth,  elastic  na- 
ture, renders  all  the  motions  of  the  joints  easy  and 
free  from  shocks  in  running,  jumping,  &c.  and  to 
Increase  this  effect,  there  are  also  moveable  car- 
tilages interposed  between  the  ends  of  the  bones, 
in  some  of  the  joints.  ' ' • 

Synovia. 

Besides  the  fluid  which  the  ca^lsula  ligament 
throws  out,  there  are  small  fringe-like  bodies 
placed  within  the  joints,  for  securing  a constant  and 
copious  supply  of  moisture.  They  secrete  a sin- 
gularly glairy  and  slippery  liquor  called  synovia, for 
lubricating  the  different  surfaces  of  the  joint,  and 
preventing  friction  in  the  various  motions  of  the 
body : after  the  synovia  has  performed  its  oflice,  . 
it  is  reassumed  into  its  mass  of  blood  by  the  ab- 
sorbent vessels,  which  arise  by  open  extremities 
from  all  the  cavities  of  the  body. 

OJ"  the  Skeletofi*  of  the  Human  Body. 

' The  bones  of  an  animal  connected  together, 
after  the  soft  parts  have  been  removed,  is  called  a 
skeleton : and  is  said  to  be  a natural  one  when- 
they  are  kept  together,  as  in  the  living  state,  by 
their  own  ligaments  ; but  artificial  if  they  are 
* For  the  figure  of  the  skeleton  see  Plate  I . 
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joined  with  wire,  or  any  other  substance,  foreign 
to  the  animal. 

The  human  skeleton  we  shall  divide,  for  the 
purposes  of  description,  into  the  head,  the  trunk, 
the  superior  and  inferior  extremities. 

Of  the  Head. 

By  the  head  is  meant  all . that  spheroidal  part 
which  is  placed  above  the  first  bone  of  the  neck  : 
it  therefore  comprehends  the  bones  of  the  skull, 
and  those  of  the  face. 

The  Skull. 

The  skull  or  brain-case  consists  of  eight  bones, 
which  form  a vaulted  cavity  for  lodging  and  de- 
fending the  brain ; this  great  cavity  is  proportioned 
to  its  contents,  which  is  the  cause  of  such  varia- 
tions in  its  size  in  different  persons ; while  its 
roundish  figure  is  chiefly  owing  to  the  equal 
pressure  of  the  contained  parts,  as  they  grow  and 
increase,  before  the  skull  is  entirely  ossified ; and 
to  the  management  of  the  head  during  this  period 
is  to  be  attributed  the  difference  of  shape  observ- 
able in  different  nations : hence,  from  the  use  of  the 
turban,  the  head  of  a Turk  assumes  a round  figure, 
greatly  different  from  that  oblong  shape,  which 
characterizes  those  nations,  with  whom  the  turban 
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A more  striking  instance  of  the  degree  in  which 
the  human  head  may  be  modelled  by  national 
customs,  is  found  among  the  Caribbee  Indians, 
who  by  flattening  the  forehead  in  early  infancy, 
produce  a hideous  deformity  of  aspect. 

Some  of  the  Faquirs  of  India  are  well  known 
for  the  cone-like  shape  to  which  they  mould  their 
heads. 

The  bones  of  the  skull  are  composed  of  two 
tables,  and  an  intermediate  lattice-work,  nearly  of 
the  same  structure  and  use,  as  that  of  the  other 
bones  : the  outer  table  or  plate  is  the  thicker  and 
stronger  of  the  two,  being  more  immediately  con- 
cerned in  warding  off  injuries  of  the  head. 

The  eight  bones  of  the  skull  are  the  frontal- 
bone,  which  forms  the  whole  fore-part  of  the  skull; 
the  two  parietal-bones  forming  its  upper  and  mid- 
dle part : the  two  temporal-bones  composing  the 
lower  part  of  the  sides  : the  occipital-bone  making 
the  whole  hinder  part,  and  some  of  the  base  : the 
ethmoid-bone,  placed  in  the  fore-part  of  the  base 
of  the  skull : and  the  sphenoid-bone  in  its 
middle. 

, Sutures. 

These  bones  are  joined  to  each  other  by  what 
anatomists  call  sutures,  which  are  indented  or  dove- 
tailed seams ; their  uses  are  not  well  understood  ; 
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some  have  supposed  that  they  were  intended  to 
limit  the  extent  of  fractures  in  the  skull : others, 
that  they  enable  the  dura  mater,*  or  membrane 
lining  the  inside  of  the  head,  to  suspend  itself 
more  firmly,  by  insinuating  its  fibres  through 
those  sutures,  and  communicating  with  the  mem- 
brane on  the  outside ; but  these  opinions,  with 
many  others,  are  contested  and  admit  of  doubt ; 
and,  perhaps,  it  is  more  reasonable  to  believe  that 
sutures  are  merely  a consequence  of  the  mode  in 
which  the  ossification  of  the  skull  takes  place» 
rather  than  a formation,  designed  for  certain  uses. 
We  see  the  bones  of  the  skull  ossify  from  the 
centre  towards  their  circumference,  their  fibres 
spreading  and  extending  on  every  side,  till  at  last 
those  different  bones  meet,  and  shooting  in  between 
each  other,  form  the  suture  or  serrated  line  of ' 
union.  Nature,  in  the  formation  of  all  bones, 

I 

hastens  their  ossification,  by  beginning  the  process 
in  many  points,  and  she  observes  this  law  in  heal- 
ing a broken  bone,  as  well  as  in  forming  the  skull : 
had  the  process  of  ossification  in  the  head  been 
confined  to  one  point,  it  must  necessarily  have 
been  slow  and  imperfect,  and  the  brain  would  have 
continued  a long  time  exposed  to  injuries  from 
without ; but,  instead  of  this,  we  find  a distinct 
system  of  ossification  going  forward  at  the  same 
time  in  each  of  the  bones  composing  the  skull,  all 
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Spreading  from  their  centres,  and  approaching 
each  other  to  make  one  whole,  perfect,  bony  case 
for  lodging  the  brain.  But  it  should  be  observed 
here,  that  this  ossification  is  not  complete  for  a 
long  time  after  birth ; the  bones  not  having  yet 
sufficiently  grown  for  their  edges  to  meet.  The 
imperfectly  ossified  state  of  the  skull  appears  to  be 
better  suited  to  the  growing  and  increasing  con- 
dition of  the  brain  during  this  period,  than  if  its 
ossification  had  been  quite  complete ; as  in  this 
case  the  flexibility  of  the  skull  must  be  less,  and 
its  capacity  not  so  easily  enlarged  by  the  increasing 
bulk  of  the  brain.  One  beneficial  consequence 
results  from  the  imperfect  ossification  of  the  skull 
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at  birth,  which  is  too  important  to  omit,  and 
which,  perhaps,  was  the  principal  aim  nature  had 
in  view,  in  adopting  this  peculiar  structure ; 
namely,  the  opportunity  it  aflbrds  of  contracting 
tlie  size  of  the  head  in  parturition.  It  is  almost 
constantly  found  that  the  bones  overlap  one  ano- 
ther very  considerably,  and  lessen  the  head  in  both 
its  diameters  to  a surprising  degree. 

Bones  of  the  Face. 

The  face  is  the  irregular  pile  of  bones  composing 
the  fore  and  under  part  of  >the  head.  It  consti- 
tutes the  bony  portion  of  some  of  the  organs  of 
sense,  affording  sockets  or  orbits  to  the  eyes,  an 
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arch  to  the  nose,  and  a support  to  the  palate ; it 
also  forms  the  basis  of  the  human  physiognomy, 
and  enters  into  the  composition  of  the  mouth : 
anatomists,  in  their  description,  commonly  divide 
the  face  into  the  upper  and  lower  jaws. 

The  superior  jaw  is  bounded  above  by  the  trans- 
verse suture,  which  joins'  the  bones  of  the  face  to 
those  of  the  skull : behind,  by  the  fore  part  of  the 
sphenoid-bone : and  below,  by  the  mouth.  It  con- 
sists of  six  bones  on  each  side  5 of  a thirteenth 
placed  in  the  middle,  and  having  no  fellow  ; and 
of  sixteen  teeth.  The  thirteen  bones  are,  viz. 
the  two  nasal : two  ungular : two  cheek-bones : 
two  maxillary  bones : two  palate  bones : two 
spongy  bones  of  the  nose  : and  the  single  bone, 
called  the  vomer,  and  which  divides  the  nose. 

The  two  nasal  bones  form  the  root  and  arch  of 
the  nose. 

The  two  ungular  bones,  so  called  from  their  re- 
sembling the  nail  of  one’s  finger,  constitute  the 
inner  angle  of  each  orbit : each  of  these  bones  has 
a deep  perpendicular  canal  for  lodging  a part  of  the 
lachrymal  sac  and  duct,  by  which  the  tears  are  con- 
veyed into  the  nose  ; and  it  is  this  bone  which  is 
operated  upon  in  the  disease  called  fistula  lachry- 
malis,  which  is  an  obstruction  of  the  lachrymal 
duct,  by  which  the  tears,  instead  of  flowing  off  by 
the  nose,  trickle  over  the  face.  The  operation  is  per- 

c 3 


30 


BONES  OF  THE  FACE. 


formed  by  piercing  the  bone  with  an  instrument, 
which  opens  an  artificial  communication  with  the 
nose,  and  the  tears  are  conducted  through  that 
channel. 

The  two  cheek-bones  are  the  prominent  square 
bones,  which  form  the  upper  part  of  the  cheeks  : 
they  constitute  a distinguishing  feature  in  thehu-. 
man  countenance,  as  may  be  seen  by  comparing  the 
high  cheek-bones  of  the  Tartars,  and  other  nor- 
thern nations,  with  the  more  regularly  formed 
countenances  of  the  people  of  southern  climates. 

The  two  maxillary  bones  are  the  largest,  and 
constitute  the  far  greater  part  of  the  upper  jaw.  * 
They  form  the  most  part  of  the  nose,  a great  por- 
tion of  the  roof  of  the  mouth,  and  also  a consider- 
able share  of  each  orbit ; at  their  lower  edge  they 
afford  a base  and  sockets  for  containing  the  sixteen 
upper  teeth.  Each  of  these  bones  has  a large 
hollow  in  its  body,  which  is  lined  with  a continua- 
tion of  the  membrane  of  the  nose ; it  is  called  the 
maxillary  sinus,  has  a small  opening  into  the  nos- 
trils, and  is  supposed  to  be  intended  for  raising  and 
making  the  voice  more  perfect,  by  creating  a re- 
'verberation  of  the  sounds  ; sometimes  collections 
of  matter  form  in  this  sinus,  attended  with  great 
pain,  inflammation,  and  swelling  of  the  cheek,  and 
even  distortion  of  the  face  •,  in  this  case  the  matter 
is  discharged  by  pulling  out  the.  second  or  third 
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of  the  grinding  teeth,  and  introducing  a sharp  stil- 
let  by  the  socket  of  the  drawn  tooth,  then  perfo- 
rating the  bony  partition,  which  is  here  generally 
very  thin,  into  the  sinus. 

The  palate-bones  are  placed  at  the  back  part 
of  the  palate  or  roof  of  the  mouth,  and  are  con- 
tinued up  the  back  part  of  the  nostrils,  to  the 
orbits  ; forming  part  of  the  palate,  nostrils  and 
orbits. 

The  spongy  bones  are  four  In  number,  two  in 
each  nostril ; they  are  so  named  from  their  porous 
texture,  being  rolled  into  scrolls,  and  their  thin 
laminae  of  bone  are  pierced  by  many  holes,  which 
renders  tliem  very  light.  They  are  covered  with 
the  membrane  of  the  nose,  which  lines  universally 
all  the  cavities  of  this  organ.  The  points  of  the 
lower  of  these  bones  form  those  projections  which 
may  be  felt  by  the  finger,  and  from  the  improper 
practice  of  picking  the  nose,  very  often  serious  con- 
sequences arise ; for  in  many  Instances  polypi  of 
the  spongy  bones  which  are  fleshy  excrescences, 
and  which  can  be  traced  to  injuries  of  this  kind, 
grow  so  as  to  extend  down  the  throat,  and  cause 
suffocation  and  death. 

The  vomer,  so  called  from  its  supposed  resem- 
blance to  a ploughshare,  is  a thin  flat  bone  ; con- 
stituting the  thirteenth  and  last  bone  of  the  upper 
face.  It  forms  the  lower  and  back  parts  of  the 
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division  of  the  nose : its  upper  edge  is  united  to  the 
base  of  the  sphenoid-bone,  and  to  the  nasal-plate 
of  the  ethmoid  : its  anterior  edge  has  a long  fur- 
row for  receiving  the  middle  cartilage  of  the  nose  ; 
and  its  lower  edge  is  joined  to  the  maxillary  and 
palate  bones.  This  bone  divides  the  nostrils  from 
each  other,  and  like  the  spongy  bones  enlarges  the 
organ  of  smelling  by  affording  greater  space  for 
the  expansion  of  the  membrane  of  the  nose. 


lower  Jaw. 

The  lower  jaw  consists  of  oiily  one  moveable 
bone  and  sixteen  teeth : it  is  nearly  of  the  form  of  a 
crescent,  terminating  the  outline  of  the  lower  part  of 
the  face,  forming  the  under  part  of  the  mouth,  and 
serving  as  a frame  for  holding  and  working  the 
lower  teeth.  The  fore-part  of  this  bone  is  termed 
the  chin,  from  this  its  sides  extend  back  to  what 
are  called  the  angles  of  the  lower-jaw : here  its 
base  ends,  and  the  bone  bends  upwards  at  right 
angles,  to  be  articulated  with  the  head  ; from  these 
rising  branches  shoot  out  two  processes  or  bony 
projections  on  each  side  *,  the  first  is  called  the 
coronoid,  or  horn-like  process,  and  is  intended  for 
the  convenient  insertion  of  the  temporal  muscle, 
the  lower  end  of  this  muscle  being  fixed  into  the 
whole  of  that  process ; and  being  placed  at  a dis- 
tance before  the  articulation  of  the  jaw,  gives  the 
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muscle  great  power  in  moving  It.  The  other  is 
the  articulating  process ; It  lies  behind  the  for- 
mer, is  of  an  oblong  shape,  and  set  across  the 
branch  of  the  jaw  : these  articulating  extremities 
are  received  into  two  large  cavities,  hollowed  out 
in  each  temporal  bone  near  the  ear,  and  are  con- 
nected to  these  bones,  by  means  of  capsular  liga- 
ments, which  extend  from  one  bone  to  the  other, 
and  enclose  the  joint  as  in  a bag.  Not  only  the 
surfaces  of  the  bones  composing  these  joints  are 
covered  with  cartilage,  to  prevent  friction,  but,  to 
render  their  large  and  pregnant  motions  more  se- 
cure and  easy,  a moveable  plate  of  cartilage  is  in- 
terposed, which  plays  between  the  articulating  ' 
surfaces,  and  thus  facilitates  their  motions.  It  is 
thin  in  its  centre  and  thickens  towards  its  circum- 
ference, by  which  contrivance  the  hollow  of  the 
joint  is  deepened,  and  the  hazard  of  dislocation  is 
lessened.  Such  moveable  cartilages  are  generally 
placed  in  joints  where  frequent  and  rapid  motion 
is  required. 

The  sockets  of  the  teeth  In  the  lower-jaw  are 
similar  to  those  of  the  upper,  but  their  number 
and  size  In  both  are  various,  because  of  the  different 
numbers,  as  well  of  the  teeth  themselves,  as  of 
their  roots.  As  the  body  grows,  the  jaw-bone 
slowly  increases  in  length,  and  teeth  are  added  in 
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proportion,  till  the  jaws  acquire  their  fulF  size, 
when  the  sockets  are  completely  filled,  the  lips  are 
extended,  and  the  mouth  is  said  to  be  formed. 
But,  in  the  decline  of  life,  when  the  teeth  fall  out, 
the  sockets  are  reabsorbed  and  can*ied  away,  as  if 
they  had  never  been  ; then  the  chin  projects,  the 
cheeks  become  hollow,  and  the  Ups  fall  in,  the  sure 
marks  of  old  age. 

Fractures  of  the  lowcr-jaw  are  more  or  less  trans- 
verse, and  are  known  by  the  falling  down  of  one 
part  of  the  bone.  They  happen  from  blows  or 
falls,  but  never  by  pulling  teeth,  the  sockets  of  the 
teeth  which  alone  are  broken  in  their  extraction, 
bearing  but  a small  proportion  to  the  rest  of  the 
jaw:  and  even  in  children  this  cannot  happen,  for 
in  them  the  teeth  have  no  roots,  nor  any  hold  or 
dangerous  power  over  the  jaw. 

Of  the  Teeth. 

The  teeth  of  an  adult  are  generally  in  number 
sixteen  above,  and  as  many  below,  though  some 
people  have  more  ; others,  fewer.  The  part  ap- 
pearing without  the  socket,  is  called  the  base  or 
body,  and  those  parts  within,  the  roots  or  fangs  : 
these  roots  become  generally  smaller  towards  the 
end  farthest  from  the  base ; and  are  nearly  conical, 
by  which  the  surface  of  their  sides  lessen^  the 
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pressure  made  by  their  bases,  and  prevents  the 
soft  parts,  at  the  small  points  of  the  sockets,  being 
hurt  by  such  pressure.  Each  tooth  is  composed 
of, its  enamel,  and  an  internal  bony  substance; 
the  enamel  has  no  cavity  or  place  for  marrow,  and 
is  so  extremely  hard,  that  saws  or  files  can  with 
difficulty  make  an  impression  upon  it.  It  is  thickest 
upon  the  base,  and  become  thinner  towards  the 
extremities  of  the  roots  : its  fibres  are  all  perpen- 
dicular to  the  internal  substance,  and  are  straight 
on  the  base,  but  at  the  sides  are  arched  with  a 
convex  part  towards  the  roots,  which  enables  the 
teeth  to  resist  the  compression  of  any  hard  body 
between  the  jaws,  with  less  danger  of  breaking 
these  fibres,  than  if  they  had  been  situated  trans- 
versely : the  spongy  sockets  in  which  the  teeth  are 
placed,  likewise  serve  better  to  prevent  such  an 
injury,  than  a more  solid  base  would  have  done. 
The  internal  bony  part  of  the  teeth  is  off  he  nature 
of  other  bones;  like  them  it  is  supplied  with  blood 
vessels  and  nerves,  and  like  them  it  is  subject  to 
the  disorders  of  other  vascular  parts  : hence,  when 
the  enamel  breaks  or  falls  olf,  and  the  internal 
part  becomes  e;^posed  to  the  air,  it  soon  corrupts, 
and  a carious  tooth  is  produced,  perfectly  hollow 
within,  and  having  only  a small  hole  externally. 
The  vessels  and  nerves  enter  by  a small  opening 
placed  a little  to  the  side  of  each  root,  and  thence 
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descend  to  be  lodged  in  canals,  formed  In  the  mid- 
dle of  the  teeth ; here  they  are  employed  in  re- 
placing the  wasting  constantly  made  by  the  attri- 
tion they  undergo  in  manducation. 

The  teeth  are  commonly  divided  into  three 
classes,  viz.  the  incisores,  carrini,  and  grinders  or 
molares.  The  incisores,  so  called  from  their  use 
in  cutting  the  food,  are  the  four  teeth  in  the  fore- 
part of  each  jaw : the  canini  derive  their  name 
from  their  resemblance  to  a dog’s  tusks  ; they  arc 
the  longest  of  all  the  teeth,  are  placed  one  on  each 
side  of  the  Incisores,  so  that  there  are  two  canini  In 
each  jaw,  and  seem  to  be  intended  principally,  not 
for  dividing  or  grinding  like  the  other  teeth, but  for 
laying  hold  of  substances  : the  grinders,  of  which 
there  are  ten  in  each  jaw,  are  so  named,  because 
from  their  shape  and  size  they  are  fitted  for  grind- 
ing the  food.  Each  of  the  incisores  and  canini  Is 
furnished  only  with  one  fang  ; but,  in  the  molares 
. of  the  under  jaw,  we  constantly  find  two  fangs,  and 
in  those  of  the  upper  jaw,  three  fangs. 

This  structure  and  arrangement  of  all  the  teeth 
displays  a wonderful  degree  of  art ; to  understand 
it  properly,  it  will  be  necessary  to  consider  the  un- 
der jaw  as  a kind  of  lever,'with  its  fixed  points  at 
its  articulations  with  the  skull : that  this  lever  is 
worked  by  its  muscles  ; and  that  the  aliment  con- 
stitutes the  object  of  resistance  to  its  elevation* 
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In  this  case  it  will  be  seen,  that  the  grinders,  from 
being  placed  nearest  the  centre  of  motion,  and 
from  their  uneven  surfaces,  are  calculated  to  act  as 
grinders  : while  the  canini  and  incisores,  being 
placed  farther  from  this  point,  from  the  sharpness 
of  their  edges,  and  those  overlapping  each  other  as 
the  blades  of  scissars  do,  are  particularly  adapted 
to  cut  and  tear  the  food. 

There  are  examples  of  children  who  have  come 
into  the  world  with  two,  three,  and  even  four  teeth ; 
but  these  examples  are  very  rare  : and  it  is  seldom 
before  the  seventh,  eighth,  or  ninth  month  after 
birth,  that  the  incisores,  which  are  the  first  form- 
ed, begin  to  pass  tlirough  the  gum.  The  symp- 
toms of  dentition,  however,  in  consequence  of 
Irritation  from  the  teeth,  frequently  take  place  in 
the  fourth  or  fifth  month : about  the  twentieth  or 
twenty-fourth  month  the  canini  and  two  grinders 
make  their  appearance.  The  symptoms  are  more 
or  less  alarming,  in  proportion  to  the  resistance 
which  the  gum  affords  to  the  teeth,  and  according 
to  the  number  of  teeth,  which  may  chance  to  seek 
a passage  at  the  same  time.  Were  they  all  to  ap- 
pear at  once,  children  would  fall  victims  to  the  pain 
and  excessive  irritation ; but  nature  has  so  very 
wisely  disposed  them,  that  they  usually  appear 
one  after  the  other,  with  some  distance  of  time 
betv/een  each.  The  first  incisor  that  appears  is 
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generally  in  the  lower  jaw,  and  is  followed  by  one 
in  the  upper  jaw.  Sometimes  the  canini,  but 
more  commonly  one  of  the  gi'inders,  begins ^to  pass 
through  the  gum  first.  These  twenty  teeth,  viz. 
eight  incisorcs,  four  canini,  and  eight  grinders,  are 
called  temporary  or  milk  teeth,  because  they  are 
all  shed  between  the  age  of  seven  and  fourteen,  and 
are  succeeded  by  what  are  called  the  permanent  or 
adult  teeth;  and  which  are  of  a firmer  texture,  and 
have  longer  fangs  : these  a'dult  teeth  being  placed 
in  a distinct  set  of  alveoli  or  sockets,  the  upper 
sockets  being  gradually  removed  as  the  under  on'es 
increase  in  size,  till  at  length  the  temporary,  or 
upper  teeth,  having  no  longer  any  support, ' fall 
out.  To  these  twenty  teeth,  which  succeed  the 
temporary  ones,  twelve  others  are  afterwards  add- 
ed,-viz.  three  grinders  in  each  side,  in  both  jaws : 
and  in  order  to  make  room  for  this  addition,  we 
find  that  the  jaws  gradually  lengthen,  in  propor- 
tion to  the  growth  of  the' teeth;  so  that  with 
twenty  teeth  they  seem  to  be  as  completely  filled, 
as  they  are  afterwards  with  thirty-two  : this  is  the 
reason  why  the  face  is  rounder  and  flatter  in 
children  than  in  adults.  In  extreme  age  the  teeth 
drop  out,  their  sockets  are  removed  also,  and  the 
face  again  shortens. 

With  regard  to  the  formation  of  the  teeth,  we 
may  observe,  that  in  a feetus  of  four  months  the 


THE  BONE  OF  THE  TONGUE.  3g 


alveolar  process  appears  only  as  a shallow  longitu- 
dinal groove,  divided  by  minute  ridges  into  a num- 
ber of  intermediate  depressions  j in  each  of  which 
we  find  a small  pulpy  substance,  surrounded  by  a 
vascular  membrane.  This  pulp  gradually  ossifies, 
and  its  lower  part  is  lengthened  out  to  constitute 
the  fang.  When  the  bony  part  of  the  tooth  is 
formed,  its  surface  begins  to  be  incrusted  with  the 
enamel.  The  rudiments  of  some  of  the  adult  teeth 
begin  to  be  formed  at 'a  very  early  period,  for  the 
pulp  of  one  of  the  incisores  may  generally  be  per- 
ceived in  a foetus  of  eight  months,  and  the  ossifica- 
tion commences  soon  after  birth, 

The  Bone  of  the  Tongue, 

There  is  a small  bone,  nearly  of  the  figure  of  the 
lower-jaw  bone,  and  which  though  not  classed  with 
those  of  the  Head  or  trunk,  yet  as  being  situated 
near  to  the  head,  we  shall  describe  before  we  come 
to  those  of  the  trunk.  This  bone  corresponds  in 
place  with  the  chin,  below  which,  about  an  inch, 
it  may  be  felt,  the  uppermost  of  the  hard  points  in 
the  fore  part  of  the  throat ; where  being  placed  ho- 
rizontally, it  lies  immediately  between  the  root  of 
the  tongue  and  the  upper  part  of  the  wind-pipe, 
and  carries  upon  it  a valvular  cartilage,  for  shut- 
ting the  passage  and  preventing  any  thing  getting 
down  this  tube ; while  its  legs  extend  along  the 
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sides  of  the  throat,  keeping  the  openings  of  the 
wind-pipe  and  gullet  extended,  as  wc  would  keep 
a bag  extended  by  two  fingers.  This  bone  is 
the  centre  of  the  motions  of  the  tongue,  for  it  is 
the  origin  of  those  muscles  which  compose  chiefly 
the  bulk  of  the  tongue ; of  the  motions  of  the 
wind-pipe,  for  it  forms  at  once  the  top  of  the  wind- 
pipe and  the  root  of  the  tongue,  and  joins  them 
' both  together  ; of  the  motions  of  the  gullet,  for 
its  legs  surround  the  upper  part  of  the  gullet,  and 
join  it  to  the  wind-pipe  5 and  it  also  forms  the 
centre  for  all  the  motions  of  the  throat  in  general : 
for  muscles  come  down  from  the  chin  to  this  bone, 
to  move  the  whole  throat  upwards  ; others  ascend 
from  the  breast,  to  move  it  downwards  ; while 
different  muscles  come  from  the  sides  to  move  the 
throat  backwards. 
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TRUNK  OF  THE  HUMAN  BODY. 

The  trunk  of  the  human  body  comprizes  the 
spine,  the  pelvis,  and  the  thorax  or  chest. 

The  Spine, 

The  spine  or  back-bone  is  that  long  chain  of 
bones  which  extends  from  the  skull  to  the  end  of 
the  loins.  It  consists  of  twenty-four  distinct  bones, 
named  vertebrae,  from  the  Latin  word  vertere  to 
turn ; because  they  perform  at  certain  points  the 
chief  turnings  and  bendings  of  the  body  : they  also 
form  a tube  or  canal  along  the  whole  length  of  the 
spine,  for  lodging  and  defending  from  harm  the 
spinal  marrow;  and  they  support  the  whole  weight 
of  the  trunk,  head,  and  arms,  without  suffering 
under  the  longest  fatigue,  or  the  greatest  load, 
which  the  limbs  can  bear.  Hardly  any  thing  can 
be  more  beautiful  or  surprising  than  this  mecha- 
nism of  the  spine,  where  nature  has  established  the 
most  opposite  and  inconsistent  functions  in  one  set 
of  bones  ; for  their  motions  are  so  free  as  to  turn 
continually,  yet  so  strong  as  to  support  the  whole 
weight  of  the  body ; and  so  flexible  as  to  bend 
quickly  in  all  directions,  yet  so'  steady  within  as  to 
contain  and  defend  a material  and  very  delicate 
part  of  the  nervous  system. 
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The  vertebrae  are  divided  into  those  of  the 
neck,  back,  and  loins,  and  the  number  of  pieces 
corresponds  with  the  length  of  these  divisions. 
The  vertebrte  of  the  neck  are  seven  in  number ; 
their  form  is  simple,  they  being  almost  like  rings, 
their  processes  scarcely  project;  they  are  very  loose 
and  free ; and  their  motions  are  the  widest  and 
easiest  of  all  the  spine.  The  twelve  immediately 
below  these  are  the  vertebrae  of  the  back ; they  are 
larger  and  stronger  than  the  former,  and  their  pro- 
cesses project  obliquely  downwards,  so  as  to  be  laid 
over  each  other  : hence  one  bone  is  fastened  to  the 
other,  which,  together  with  their  connection  with 
the  ribs,  renders  this  the  steadiest  part  of  the 
spine,  and  allows  it  only  a very  limited  motion. 
The  vertebrae  of  the  loins  are  the  next  and  the 
last ; they  are  five  in  number ; they . bear  the 
whole  weight  of  the  body,  and  perform  the  chief 
motions  of  the  trunk,  and  with  this  view,  nature 
has  made  them  the  largest  and  strongest  of  the 
entire  vertebrae,  and  given  them  a wide  and  free 
arrangement  of  their  processes. 

The  form  of  each  vertebra  is  particularly  cal- 
culated for  producing  the  different  uses  of  the 
spine,  and  displays  at  once,  the  astonishing  de- 
signs and  execution  of  the  supreme  architect. 
T he  spine  is  intended  as  a support  to  the  trunk, 
head,  and  arms ; for  this  purpose  eadi  vertebra 
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is  composed  of  a main  part,  called  its  body,  which, 
is  a thick,  spongy,  and  therefore  light  bony  sub- 
stance, convex  before,  concave  at  the  back  part,  and 
almost  horizontal  upon  its  upper  and  under  sides, 
when  it  is  joined  to  similar  bodies  of  the  other 
vertebrse.  All  these  bodies  are  connected  toge- 
ther, like  the  sections  of  a large  cane,  and  consti- 
tute a bony  pillar  for  sustaining  the  upper  parts  of 
the  body : but,  besides  support,  these  parts  require 
motion : hence,  this  pillar  is  furnished  with  all 
the  means  of  producing  it : first,  then,  we  see  it 
divided  into  many  pieces;  having  a perfectly  elastic 
substance  interposed  between  every  two  bodies,  and 
which  by  easily  yielding  to  whatever  side  we  bend, 
and  afterwards,  by  a powerful  resilition,  returning 
to  its  place  in  a moment,  takes  off  pressure  from 
the  delicate  nervous  column,  and  thus  preserves  it 
from  injury  in  the  violent  and  sudden  motions  of 
the  body.  During  the  day  this  elastic  substance 
is  continually  yielding  to  the  pressure,  so  that  we 
are  an  inch  taller  in  the  morning  than  at  night ; 
we  are  shorter  in  old  age  than  youth  ; and  the 
aged  spine  is  bent  forwards,  owing  to  the  yielding 
of  this  part. 

Next,  we  observe  projections  standing  out  from 
the  back-part  of  the  spine  for  different  purposes. 
The  first  are  the  articulating  processes,  of  which 
the  body  of  each  vertebra  furnishes  four ; they 
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grow  out  obliquely,  two  from  the  upper  and  two 
more  from  the  under  part  of  each  body,  and  incline 
towards  those  of  the  other  vertebrae,  till  they  meet 
to  be  articulated  ; when  they  serve  the  double  pur- 
pose of  fastening  together,  and  securing,  in  con- 
junction with  the  intervertebral  substances,  the 
different  pieces  of  the  spine ; and  also,  by  afford- 
ing so  many  moveable  joints,  of  assisting  in  its 
motions. 

From  between  these  superior  and  inferior  arti- 
culating processes,  the  body  of  each  vertebra  sends 
out  two  arms,  which,  meeting  behind,  form  an 
arch  or  canal  for  the  spinal  marrow ; and  from 
the  middle  of  that  arch,  and  opposite  to  the  body, 
another  process,  called  the  spinous  projects. 
These  processes  have  their  direction  backwards, 
and  from  the  sharpness  of  their  points,  wfiich 
form  the  ridge  of  the  back,  give  the  name  of 
spine  to  the  whole  column.  They  are  intended 
to  serve  as  so  many  handles  and  levers  for  moving 
the  spine  : their  size  enabling  the  muscles  to  take 
a firm  hold,  while  their  length  gives  those  muscles 
a powerful  force  in  extending  and  raising  the  spine. 
But,  beside  these,  there  are  other  processes,  which, 
from  their  direction,  are  called  transverse  pro- 
cesses, because  they  stand  out  at  right  angles,  or 
transversely,  from  the  body  of  the  bone  : they 
grow  out  from  the  sides  of  the  arms  or  branches 
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-tx-hich  form  the  arch  for  the  spinal  marrow,  and 
are  two  in  number  to  each  vertebra.  They  also 
serve  as  levers,  and  long  and  powerful  ones,  in 
moving  and  turning  the  spine. 

Thus  we  see  that  each  vertebra  consists  of  a 
body  and  seven  processes  ; but  it  must  be  under- 
stood, that  this  is  not  the  case  with  all  the  verte- 
brse.  As  we  observed  before,  the  vertebras  of  the 
neck  are  very  indistinctly  marked,  and  the  first 
two  materially  differ  from  the  general  character, 
for  the  purpose  of  adopting  a most  beautiful  piece 
of  mechanism. 

The  first  vertebra  of  the  neck  is  named  atlas, 
from  the  globe  of  the  head  being  immediately 
placed  upon  it.  Its  processes  are  scarcely  distin- 
guishable ; it  has  no  body ; and  is  simply  a ring, 
through  which  the  spinal  marrow  passes  from  the 
great  hole  of  the  skull  into  the  rest  of  the  tube, 
formed  for  Its  reception.  The  atlas  is  articulated 
at  two  points,  one  on  each  side,  with  the  occipital 
bone  of  the  skull,  and  these  joints  being  strictly 
hinge-like,  enable  the  head  to  move  backwards  and 
forwards,  but  allow  it  no  motion  to  either  side. 
This  motion,  called  the  rotatory,  is  performed 
by  means  of  a tooth-Iikc  process,  which  rises  from 
the  upper  part  of  the  body  of  the  second  vertebra 
of  the  neck,  and  which  forms  the  chief  charac- 
teristic of  that  bone,  d his  process  is  about  an 
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inch  in  height,  resembling  in  some  degree  the  little 
finger,  stands  perpendicularly  upwards,  passing 
through  the  ring  of  the  atlas,  and  serves  as  an 
axis,  on  which  this  bone,  and  with  it  the  head  may 
perform  all  the  rotatory  motions.  It  is  confined 
by  ligaments,  one  of  which  connects  its  front  with 
the  edge  of  the  occipital  hole,  and  the  other,  ex- 
tending from  one  side  of  the  atlas  to  the  other, 
embraces  the  tooth-like  process,  and  prevents  its 
injuring  the  spinal  marrow.  When  this  ligament 
is  burst  by  violence  (as  has  happened)  the  tooth- 
like process  breaks  loose,  and  pressing  upon  the 
spinal  marrow,  the  person  dies. 

All  the  vertebrae  conjoined,  make  a large  canal 
of  a triangular  or  roundish  form,  for  lodging  the' 
spinal  marrow,  and  which,  as  it  descends,  gives  off 
its  nerves  to  the  neck,  arms,  and  legs ; and  the 
whole  course  of  this  canal  is  rendered  safe  and 
smooth  by  living  membranes,  which  serve  the 
double  purpose  of  connecting  the  different  bones 
together,  and  also  of  affording  a soft  and  easy 
sheath  to  the  marrow. 

Thus  w'e  see  that  a vertebra  consists  of  different 
parts,  all  admirably  suited  to  produce  their  various 
purposes  : its  body  helps  to  form  the  pillar  for  sus- 
taining the  upper  parts  of  the  frame  : the  inter- 
vertebral cartilages,  w'^hich  are  placed  between  the 
different  bodies,  being  of  a highly  elastic  nature. 
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admit  motion  and  prevent  conaission  : while  the 
numerous  processes,  which  grow  out  from  the  bone 
behind,  act  as  so  many  handles  and  levers,  by 
which  the  muscles  move  and  work  the  spine;  and 
also  serve  to  form  the  tube  or  canal  for  containing 
the  spinal  marrow. 

Of  the  Pelvis. 

\ 

To  give  a steady  bearing  to  the  trunk,  and  to^  - 
connect  it  with  the  lower  extremities,  by  a sure 
and  firm  joining,  the  pelvis  is  interposed.  It  is  a 
circle  of  large  and  firm  bones,  standing  as  an 
arch  betwixt  the  lower  extremities  and  the  trunk  : 
its  arch  is  wide  and  strong,  so  as  to  give  a firm 
bearing  to  the  body;  its  individual  bones  are  large, 
so  as  to  give  a deep  and  sure  socket  for  the  implan- 
tation of  the  thigh-bone  : its  motions  are  free  and 
large,  bearing  the  trunk  above,  and  rolling  upon 
the  thigh-bones  below;  and  it  is  so  truly  the  centre 
of  all  the  great  motions  of  the  body,  that  when  we 
believe  the  motion  to  be  in  the  higher  parts  of  the^ 
spine,  it  is  either  the  last  vertebra  of  the  loins 
bending  upon  the  top  of  the  pelvis,  or  the  pelvis 
itself  rolling  upon  the  heads  of  the  thigh-bones. 

The  pelvis,  so  named  from  its  partly  resembling 
a basin  in  its  form,  is  constructed,  in  the  adult,  of 
four  large  bones,  of  the  os  sacrum  behind,  the  ossa 
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innominata  on  either  side  and  before,  and  the  os 
coccygis  below. 

The  os  sacrum  or  hinder  bone  is  the  base,  on 
which  the  spine,  and  consequently  the  whole  body, 
rests,  its  upper’ surface  being  articulated  with  the 
under  one  of  the  last  vertebra  of  the  loins.  It  is 
of  an  irregular  triangular  shape,  broad  above  for 
supporting  the  trunk ; narrow  below  j convex  bc- 
hind  *,  and  concave  before ; it  guards  the  nerves 
proceeding  from  the  end  of  the  spinal  marrow, 
and  also  forms  the  back-part  of  the  pelvis.  Within 
this  bone,  there  is  a triangular  cavity,  which  is  a 
continuation  of  the  canal  of  the  spine  •,  here  the 
spinal  marrow  ends,  and  branching  into  a great 
many  thread-like  nerves,  has  the  form  of  a horse’s 
tail,  and  is  therefore  named  cauda  equina. 
These  nerves  afterwards  go  out  by  five  great  holes, 
which  are  on  the  fore-part  of  the  bone,  to  be  dis- 
tributed to  different  parts. 

The  os  coccygis  is  a continuation  of,  or  rather  an 
appendage  to,  the  sacrum ; it  consists  of  four  bones 
in  middle  age,  each  bone  becoming  smaller,  as  it 
descends,  till  the  last  ends  almost  in  a point,  and 
by  bending  inwards  serves  to  contract  the  lower 
opening  of  the  pelvis,  so  as  to  support  effectually 
the  viscera  within.  These  two  bones,  the  sacrum 
and  coccygis,  are  described  by  most  anatomists  as 
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parts  of  the  spine,  and  certainly  not  without  rea- 
.son.  They  are  u continuation  of  that  chain  of 
bones,  and  perform  some  of  their  functions ; sup- 
porting, like  them,  the  weight  of  the  body, 
iodging  the  spinal  marrow,  and  transmitting  some 
of  its  nerves  *,  but,  as  they  are  precluded  motion, 
(for  which  reason  they  are  distinguished  by  some 
^anatomists,  from  the  true  or  motionary  part  of  the 
spine,  by  the  title  of  false  vertebrae,)  and  as  they 
.'are  closely  locked  in  between  the  other  bones  of 
the  pelvis,  so  as  to  constitute  a principal  share  of 
•this  basin,  at  its  hinder  part,  we  thought  it  advlse- 
ablc  to  class  them  as  bones  of  the  pelvis  in  the 
description. 

The  sides  and  fore-part  of  the  pelvis,  as  we  be- 
fore observed,  are  composed  of  two  bones,  which 
correspond  in  size  and  figure  with  each  other, 
but,  being  of  a most  irregular  shape,  are  called  the 

ossa  innominata,  or  nameless  bones.  In  children 

* 

each  of  these  bones  consists  of  three  separate  pieces, 
but  which  afterwards,  when  greater  strength  is 
acquired,  and  ossification  is  become  more  perfect, 
are  so  firmly  united  as  to  form  but  one  bone^ 
still  these  bones  continue  to  be  described  as  though 
each  consisted  of  three  pieces. 

The  os  ilium,  or  haunch-bone,  is  the  highest, 
constituting  each  upper  side  of  the  pelvis,  and  has 
its  posterior  edged  firmly  and  immoveably  articu- 
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lated  to  that  of  the  os  sacrum.  It  forms  the  flank, 
and  is  the  largest  division  of  the  os  innominatuiTU 

The  os  ischium,  or  hip-bone,  lies  perpendicularly 
under  the  former,  and  is  the  lowest  point  of  the 
pelvis,  upon  which  we  sit. 

The  os  pubis,  or  share-bone,  is  the  last  and 
smallest  piece  of  the  three,  forming  the  fore-part 
of  the  pelvis,  and  completing  its  brim. 

• Each  os  innominatum  has  a cup-like  hollow  for 
the  head  of  the  thigh-bone  to  move  in.  It  is  form- 
ed at  that  part  where  the  three  original  pieces, 
which  we  have  described,  meet,  to  form  one  bone, 
and  is  called  the  acetabulum,  from  its  resemblance 
to  a measure  which  the  ancients  used  for  vinegar. 

The  pelvis  is  intended  for  many  great  purposes  in 
the  human  frame:  first,  it  is  the  base  for  support- 
ing the  superior  parts  of  the  body  : next,  it  is  so 
constructed  as  to  receive  into  its  sockets,  and  to 
roll  upon  the  dreads  of  the  thigh-bones,  by  which 
means  it  connects  the  lower  extremities  with  the 
upper  parts  of  the  frame,  without  precluding  mo- 
tion ; and,  lastly,  by  forming  a kind  of  basin  at 
the  lower  end  of  the  trunk  of  the  body,  it  helps  to 
sustain  its  viscera  ; while  its  outside  surfaces,  its 
ridges,  and  projecting  points,  serve  as  so  many  con- 
venient places  for  the  origin  and  insertion  of  nu- 
merous muscles,  which,  having  one  of  their  ex- 
tremities fixed  into  the  pelvis,  as  into  a kind  of 
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circular  basis,  perform  by  means  of  it,  with  the 
advantage  of  a lever,  some  of  the  motions  of  the  '' 
trunk,  and  many  of  those  of  the  lower  limbs. 

Of  the  Thorax. 

The  thorax  or  chest  Is  that  large  cavity  reach- 
ing from  the  neck  to  the  lower  end  of  the'breast- 
bone  before,  but  extending  farther  downwards  at 
the  back,  and  including  all  that  space  v/hich  lies 
between  the  opposite  ribs.  It  Is  intended  to  afford 
a . secure  and  commodious  residence  for  the  heart, 
lungs,  &c.  5nd  is  formed,  behind,  by  the  twelve 
dorsal  vertebrs  of  the  spine ; at  the  sides,  by  the 
ribs  ; and  by  the  breast-bone,  before. 

The  Ribs. 

The  ribs  form  the  sides  of  the  chest,  covering 
and  defending  the  heart  and  lungs  ; and  they  also 
assist  in  breathing,  being  joined  to  the  spine  by 
regular  hinges  which  allow  of  short  motions,  and 
to  the  breast-bone  by  cartilages,  which  yield  to  the 
motion  of  the  ribs,  and  return  again  from  their 
elastic  nature  when  the  muscles  cease  to  act. 
They  are  generally  twelve  in  number  on  each  side, 
though  frequently  eleven  or  thirteen  have  been 
found  : those  whose  cartilages  are  separately  in- 
serted into  the  breast-bone  are  called  the  true 
ribs,  and  are  seven  In  number;  while  the  five 
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lower  ones,  whose  cartilages  do  not  reach  that  bone, 
butrun  Into  each  other, andare  joined  to  it  byacom- 
mon  cartilage,  are  designated  by  the  name  of  false 
ribs.  The  lower  edge  of  each  rib  is  furrowed  along 
its  internal  side  for  the  safe  passage  of  the  inter- 
costal vessels  and  nerves,  and  to  the  ridge,  at  each 
side  of  this  canal,  are  fixed  the  double  rows  of  in- 
tercostal muscles. 

The  Sternum.  ' 

The  sternum,  or  breast-bone,  is  commonly  conv 
posed  of  three  bones,  joined  together  by  cartilages: 
it  extends  from  the  upper  to  the  lower  part  of 
the  breast  anteriorly,  and  has  the  ends  of  the  ribs 
and  collar-bones  articulated  with  it,  by  which  the 
cavity  of  the  chest  is  completed,  as  far  at  least  as 
/the  bones  are  concerned. 

This  bone,  the  ribs,  and  indeed  all  the  chest, 
stand  so  much  exposed,  that  did  we  not  guard 
them  with  the  hands,  fractures  must  be  very  fre- 
quent : but,  when  they  are  broken  and  beaten  in, 
they  hurt  the  heart  or  lungs,  and  not  unfrequently 
•the  most  dreadful  consequences  ensue.  Often,  by 
a wheel  passing  over  the  body,  the  breast-bone  is 
broken  ; its  pieces  press  inwards  upon  the  heart, 
which  is  sometimes  burst ; but  more  commonly 
the  patient  dies  a slow  and  painful  death  *,  for  the 
inflammation,  which  begins  in  the  place  of  the 
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wound,  is  extended  to  the  lungs ; is  propagated 
still  onwards  to  the  heart ; which  being  once  in- 
flamed, brings  on  aiaxiety,  oppression,  faintingsj 
.and  palpitations  ; then  anxious  breathing,  quick 
and  interrupted  pulse,  still  more  frequent  faintings, 
and  lastly  death.  But  the  ribs,  covering . more 
properly  the  lungs,  do  not  always  produce  death 
by  their  fractures,  for  the  wound  by  the  point  of 
a rib  is  no  deeper  than  just  to  puncture  the  lungs  ; 
yet  through  this  small  wound  on  their  surface,  the 
lungs  breathe  out  their  air  into  the  cavity  of  the 
chest,  and  at  last  it  escapes  under  the  cellular  sub- 
stance of  the  skin,  when  the  man  is  blown  up  to 
a prodigious  degree,  with  continually  encreasiug 
anxiety  ; his  breathing  becomes  more  and  more 
interrupted,  and,  if  not  assisted,  he  must  die. 

Having  now  described  the  bones  which  form 
the  trunk  of  the  body,  we  next  come  to  those  of 
the  -limbs,  and  first  to  the  bones  composing  the 
upper  limbs.  ' 
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THE  SHOULD  EK. 


OF  THE 

SUPERIOR  EXTREMITIES. 

Each  superior  extremity  consists  of  the  shoul- 
der, arm,  fore-arm,  and  hand. 

’The  ShouUkr.  , 

The  shoulder  includes  two  bones,  the  clavicle 
and  scapula.  The  clavicle  or  collar-bone  is  placed 
at  the  root  of  the  neck,  and  at  the  upper  part  of 
the  breast ; it  lies  almost  horizontally,  and  ex- 
tends across  from  the  tip  of  the  shoulder  to  the 
upper  part  of  the  breast-bone  : its  figure  is  long, 
round,  and  curved  like-  an  italic  j',  and  it  serves 
to  the  shoulder  as  a kind  of  arch,  supporting  and 
preventing  it  from  falling  in  and  forwards  upon  the 
breast,  bv  which  the  motions  of  the  arms  would 

r ^ 

be  confined,  and  the  chest  made  narrow,  which 
must  have  been  the  case,  had  these  bones  been 
wanting.  The  collar-bones  also  make  the  hands 
strong  antagonists  to  each  other,  and  which  with- 
out this  steadying,  they  could  not  have  been. 

The  scapula,  or  shoulder-blade,  is  the  other  bone 
of  the  shoulder  : it  is  a broad,  flat,  triangular  bone 
placed  upon  the  outside  of  the  ribs,  and  serving  as 
a base  to  the  whole  superior  limb.  Its  under  side 
is  somewhat  concave,  to  match  the  convexity  of 
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ribs,  yet  it  is  not  in  immediate  contact  with  them, 
but  is  separated  from  them  by  several  layers  of 
muscular  flesh  ; so  that  this  bone  may  glide  upon 
the  trunk,  and  increase  the  motion  of  the  limb 
which  is  suspended  from  it.  For  this  reason  the 
scapula  is  not  articulated  with  any  bone  of  the 
trunk,  or  connected  to  it  by  ligament,  as  such 
connexions  must  impede  the  freedom  of  its  mo- 
tions ; but  it  is  securely  held  to  the  trunk  by  those 
very  muscles  which  perform  its  movements.  The 
arm-bone  is  articulated  with  the  scapula,  at  one  of 
its  angles  *,  this  angle  terminates  in  a flat  surface, 
not  more  than  an  inch  in  diameter,  for  receiving 
the  head  of  that  bone,  and  as  it  is  very  shal- 
low, luxations  of  the  shoulder  are  more  fre- 
quent than  of  any  other  joint.  A high  ridge, 
called  the  spine,  rises  from  the  back  or  external 
surface  of  the  scapula,  and  traversing  its  whole 
length,  runs  forward  to  terminate  in  that  high 
point  or  promontory  which  forms  the  tip  of  the 
shoulder,  and  overhangs  and  defends  the  joint. 
This  projecting  point  of  the  scapula  is  called  the 
acromion  process  ; it  almost  makes  a part  of  the 
shoulder  joint,  preventing  luxation  upwards  ; and 
is  the  part  which  is  articulated  with  the  collar- 
bone. There  is  also  another  process  which  stands 
out  from  this  angle  of  the  scapula,  and  is  intended 
to  secure  the  joint,  and  prevent  dislocation  like- 
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•wise  : it  ia  a thick,  short,  but  a-ooked  process, 
and  is  calculated  to  defend  the  joint  at  its  inner 
side.  But  the  principal  strength  of  this  articula- 
tion arises  from  the  muscles,  which,  . passing  from 
the  shoulder-blade  over  the  joint,  are  inserted  into 
the  arm-bone  close  to  its  head  : these  muscles  in 
their  passage,  closely  embrace  the  head  of  the  arm- 
bone,  adhere  to  the  capsular  ligament  which  en- 
closes the  joint,  and,  by  spreading  themselves  over 
it,  thicken  and  increase  its  strength;  and  thej  also 
by  their  contraction  hold  the  arm-bone  in  its  place. 

The  shoulder-blade,  as  we  before  observed,  is  not 
fixed,  but  moves  upon  the  trunk  ; it  therefore 
serves  as  a moveable  intermediate  base  to  the  whole 
arm  which  hangs  from  it.  For  this  purpose  it  is 
firmly  held  to  the  trunk  by  numerousi  and  strong 
musples,  which  can  move  it  in  various  directions, 
and,  by  a quick  succession  of  these  movements, 
^can  carry  its  whole  body  in  a circle,  by.  which 
greater  scope  is  given  to  the  motions  of  the  arm, 
'i'his  bone  also  serves  to  <;over  and  defend  the 
back-part  of  the  chest.* 

Arm. 

The  arm  is  commonly  divided,  in  the  descrip- 
tion, into  two  parts,  which  are  articulated  with 
each  other  at  the  elbow.  The  upper  part,  or  os, 
humeri,  retains  the  name  of  arm,  properly  so  called, 
and  the  lower  part  is  usually  te-r.med  the  fore-arm. 
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The  arm  then  is  that  division  extending  from 
the  shoulder  to  the  elbow  : it  has  only  one  bone, 
which  is  long,  round,  and  nearly  straight,  and 
which  is  articulated  at  the  shoulder  by  its  round 
head  being  received  into  the  hollow  of  the  shoulder- 
blade,  and  connected  thereto  by  ligaments,  which 
enclose  the  whole  joint  as  in  a bag.  But  that  this 
joint  may  have  the  freest  m'otion,  the  hollow  for  re- 
ceiving the  arm-bone  is  extremely  shallow,  so  that 
its  round  head  might  easily  turn  in  all  directions  ; 
and  the  connecting  ligaments,  for  the  same  reason, 
^•e  longer  than  in  other  joints.  Then,  as  in  all 
other  moveable  articulations,  not  only  is  the  head  of 
the  arm-bone  tipped  with  cartilage,  but  the  surface 
of  the  cavity  into  which  it  is  received  is  also  lined 
with  the  same  substance,  for  the  purpose  of  pre- 
venting concussion  and  friction;  and  the  more  effec- 
tually to  preclude  the  latter,  an  oily  fluid  is-  con- 
stantly moistening  the  whole  internal  surfaces  of 
the  joint,  and  which  is  supplied  from  the  inner 
side  of  the  capsular  ligament,  and  also  from  soft, 
spongy  substances,  which  are  placed  within  the 
joint  The  lower  end  of  the  arm-bone  is  articu- 
lated with  the  bones  of  the  fore-arm,  at  the  elbow, 
carrying  thein  with  it  in  all  its  motions,  and  serv- 
ing as  a base  on  which  they  perform  their  peculiar 
movements. 
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7he  Fore-arm. 

The  fore-arm  is  composed  of  two  bones,  viz. 
the  ulna  and  the  radius.  The  ulna,  so  named 
from  its  having  been  used  as  a measure,  is  the 
longer  of  the  two  bones,  and  is  extended  from 
the  wrist  on  the  side  of  the  little  finger  to  the 
point  of  the  elbow,  Avhere  it  assumes  a hook-like 
form  ; the  concave  side  of  which  being  fitted  to 
the  pulley-like  surface  of  the  lower  end  of  the 
arm-bone,  produces  the  motions  of  Ilexion  and 
extension,  so  that  the  fore-arm  may  be  bent  to  a 
very  acute  angle,  or  extended  to  almost  a straight 
line  with  the  arm. 

The  radius  is  the  second  bone  of  the  fore-arm  : 
it  is  but  partially  articulated  with  the  end  of  the 
arm-bone,  and  has  its  position  reversed  with  that 
of  the  ulna  : for  the  ulna,  belonging  principally  to 
the  elbow,  has  its  greater  end  upwards  j the  radius 
principally  belonging  to  the  wrist  has  its  greater 
end  downwards  ; and  while  the  ulna  only  bends 
the  arm,  the  radius  carries  the  wrist  with  a rota- 
tory  motion,  and  for  this  purpose  it  is  so  articu- 
lated with  the  ulna  at  the  ends,  the  only  points 
where  these  bones  meet,  that  it  turns  upon  it  in 
half  circles.  The  two  bones  are  connected  together 
along  their  whole  length  by  a strong  ligament, 
which  extends  from  one"  to  the  other,  filling  up 
the  vacant  s])ac  between  them,  and  rendering 
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their  position  the  more  secure.  The  radius  Is 
hollowed  at  its  lower  end  for  receiving  the  bones 
of  the  wrist  in  articulation,  but  the  ulna  does  not 
reach  quite  so  far  as  to  come  in  contact  with  those 
bones. 

The  Hand. 

Tlie  hand  comprehends  all  from  the  joint  of  the 
wrist  to  the  ends  of  the  fingers;  Its  back -part  is 
convex  for  greater  firmness  and  strength : and  it 
is  concave  before  for  containing  more  conveniently 
such  bodies  as  we  take  hold  of. 

Anatomists  generally  divide  the  hand  into  the 
carpus  or  wrist-bones  *,  the  metacarpus,  or  bones 
that  .stand  upon  the  wrist,  and  serve  as  a basis  to 
the  fingers  ; and  the  fingers,  consisting  each  of  its 
three  joints. 

The  carpus  or  wrist  is  composed  of  eight  small 
bones,  disposed  in  two  rows  : those  of  the  upper 
row  form  an  oblong  head,  to  be  articulated  with 
the  cavity  of -the  radius  of  the  fore-arm,  so  as  to 
allow  motion  on  all  sides,  and  by  a quick  succession 
of  these  motions  the  hand  mav  be  moved  in  a 
circle.  The  lower  row  is  articulated  with  the 
bones  of  the  metacarpus,  to  which  they  serve  as 
a solid  foundation  or  centre.  'J  hese  small  bones 
are  firmly  tied  to  each  other  by  strong  ligaments : 
there  are  two  In  particular  which  deserve  notice  *, 
one  is  situated  on  the  external,  the  other  on  the 
internal  side  of  the  wrist,  and  both  not  only  help 
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to  Strengthen  the  parts  on  which  they  lie ; but  also 
confine  and  serve  as  smooth  lubricated  sheaths  to 
the  tendons  which  pass  under” them. 

The  metacarpus  consists  of  four  long  round 
bones  for  sustaining  the  fingers  : they  are  founded 
upon  the  wrist  bones  ; but  departing  from  them 
as  from  a centre,  in  somewhat  of  a radiated  form, 
they  allow  the  fingers  a freer  play : these  bones 
are  connected  to  each  other  by  plain  surfaces,  and 
are  tied  at  their  lower  ends  by  ligaments,  which 
prevent  their  being  clraAvn  asunder.  They  conse- 
quently have  not  a large  motion. 

fT/je  Thumbs  aiul'Tlngers. 

The  thumb  and  four  fingers  are  each  composed 
of  three  bones.  The  thumb  Is  placed  obliquely 
with  respect  to  the  fingers,  and  its  bones  are  thicker 
and  stronger  than  those  of  the  former,  v/hich  is 
necessary,  as  the  thumb  is  intended  to  counteract 
all  the  fingers.  All  the  bones  of  the  fingers  are 
• placed  in  three  rows, -called  phalanges.  The  first 
phalanx  is  articulated  with  the  bones  of  the  me- 
tacarpus, and  consists  of  the  largest  bones ; the 
second  stands  out  from  the  first  j and  the  last 
phalanx  grows  out  from  the  second  and  completes 
the  fingers.  These  different  bones  composing  the 
fingers  are  all  regularly  jointed  with  each  other, 
and  in  such  manner  as  to  allow  not  only  a hinge- 
like  but  also  a rotatory  motion. 
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OF  THE 

INFERIOR  EXTREMITIES. 

Each  of  the  lower  extremities  comprises  the 
thigh,  the  leg,  and  the  foot,  and  has  a great  analo- 
gy in  the  structure  and  distribution  of  its  parts 
with  the  upper  extremities. 

'The  Thighs 

The  thigh,  like  the  arm,  has  only  one  bone^ 
which  is  the  longest  in  the  whole  body,  arid  the 
largest  and  strongest  of  all  the  round  bones : its 
upper  end  inclines  inwards,  and  swells  into  a large, 

• smooth,  round  head,  to  be  articulated  with  tlie 
cavity,  which  is  afforded  by  the  side  bones  of  the 
'pelvis.  Juft  below  this  head  the  bone  becomes 
smallj  whence  this  part  is  called  its  neck.  The 
articulation  of  the  thigh  bpne  with  the  trunk  is 
secured  by  strong  ligaments  j the  first  is  , almost 
peculiar  to  this  point,  and  is  called,  from  its  shape, 
the  round  ligament : it  grows  out  of  the  articu- 
lating cavity,  and  is  inserteid  directly  into  the  head 
of  the  bone  : the  other  is  the  capsular  ligament, 
which  arising  from  the  rim  of  the  articulating 
cavity  of  the  pelvis,  passes  oyer  the  whole  joint,  em- 
braces the  head  of  the  thigh-bone  as  in  a .purse, 
and  is  inserted  into  this  bone  at  its  neck.  The 
body  of  the  thigh-bone  continues  thick  and  strong 
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down  to  Its  lower  end,  where  it  spreads  with  two 
great  protuberances,  called  condyles,  to  be  articu- 
lated with  the  bones  of  the  leg.  I’hls  bone  not 
only  serves  as  a fixed  point  for  performing  several 
motions  of  the  trunk,  which  it  sustains  like  a pil- 
lar, but  it  also  affords  a base  for  the  leg  to  carry 
on  its  own  motions,  and  is  principally  concerned 
In  walking,  running.  See. 

7he  Leg. 

The  leg  is  composed  of  three  bones  ; two  long 
ones,  called  tibia  and  fibula ; and  a small  one 
placed  at  the  knee. 

'J'he  tibia,  so  cahed  from  its  resemblance  to  an 
old  musical  pipe,  is  the  long  triangular  bone  at  the 
inside  of  the  leg  *,  it  runs  nearly  in  a straight  line 
from  the  thigh-bone  to  the  ankle,  supporting  the 
whole  weight  of  the  body’-,  and  has  its  upper  end 
expanded  into  a large  surface  for  receiving  the 
lower  end  of  the  thigh-bone,  and  forming  the 
knee-joint.  This  articulation  admits  flexion  and 
extension,  and  is  secured  by  very  strong  liga- 
ments ; to  compensate  for  the  weakness  of  its 
boney  structure,  arising  from  the  flatness  of  the 
articulating  surfaces.  The  joint  not  being  pro- 
tected as  in  other  cases  by  a ball  and  socket,  by  a 
large  head  imbedded  in  a deep  cavity,  by  over- 
hanging bones,  or  by  hook-like  projections, all  which 
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were  contrivances  ill  adapted  to  its  motions.  In 
this  instance  the  strength  and  complexity  of  the 
ligaments  are  the  resources  which  have  been  had 
recourse  to.  At  the  sides  of  the  joint  the  capsular 
ligament  is  peculiarly  strong.  '1  he  contrivance  of 
a ligament  within  the  cavity  of  the  joint,  and  di- 
rectly connecting  the  two  bones,,  is  improved  upon 
by  a striking  adaptation  to  the  necessities  of  the 
case.  Instead  of  one,  there  are  two  such  liga- 
meiits  which  cross  each  other,  and  hence  are 
named  “ crucial  ligaments  and  by  a varied  ten- 
sion of  each  in  different  positions  of  the  joint,  they 
clieck  its  motions,  and  secure  its  safety. 

This,  however,  is  not  all  that  is  admirable  in 
the  mechanism  of  this  curious  joint.  On  the  top 
of  the  tibia  are  placed  two  moveable  cartilages  of 
a crescent  like  form.  Their  outward  edges  are 
thick,  while  their  inward  borders  are  extremely 
thin,  and  they  thus  form  a hollow  in  which  the 
protuberances  of  the  thigh  bone  play  with  security, 
and  with  a facility  that  is  much  increased  by  their 
loose  connections. 

Hence  it  follows  that  although  this  joint  be  the 
most  oppressed  by  great  loads ; and  the  most 
exercised  in  continual  motions ; yet  it  is  less  fre- 
quently displaced  than  any  other.  The  lower  end 
of  the  tibia  is  articulated  with  the  foot,  and  forms 
the  inner  ankle. 
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The  fibula  is  a long  slender  bone  placed  at  the 
outside  of  the  tibia  : its  head, is  connected  to  that 
bone  by  ligaments,  but  does  not  reach  high  enough 
to  enter  into  the  composition  of  the  knee-joint  ; 
it  lies  along-side  the  tibia,  somewhat  like  a splint, 
encreasing  the  strength  of  the  leg,  and,  like  the 
double  bone  of  the  fore-arm,  also  completing  its 
form.  This  bone  descends  to  the  foot,  where^it 
forms  the  external  ankle,  and  is  connected  to  the 
tibia,  along  its  whole  length,  by  a broad,  thin  liga- 
ment, similar  to  that  which  is  found  between  the 
bones  of  the  fore- arm. 

The  knee  pan  is  the  third  and  last  bone  of  the 
leg.  It  is  a small  thick  bone,  of  an  oval,  or  rather 
triangular  form.  The  basis  of  this  triartgle  is 
turned  upwards  to  receive  the  tendons  of  the  great 
muscles  which  extend  the  leg,  the  pointed  part  of 
this  triangle  is  turned  downwards,  and  is  tied  by  a 
very  strong  ligament  to  the  upper  part  of  the  tibia, 
just  under  the  knee.  The  patella  or  knee-pan  is 
intended  as  a lever  ; for  by  removing  the  direction 
of  the  extensor  muscles  of  the  leg  farther  from  the 
centre  of  motion,  it  enables  them  to  act  more 
powerfully  in  extending  the  limb  : to  facilitate  its 
motions,  its  internal  surface  is  smooth,  covered  with 
cartilage,  and  fitted  to  the  pulley  of  the  thigh-bone, 
upon  which  it'moves. 
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The  Foot. 

t 

The  foot,  like  the  hand,  is  divided  Into  three 
parts,  viz.  the  tarsus  or  instep,  the  metatarsus,  and 
the  toes. 

The  tarsus  or  instep  is  composed  of  seven 
bones,  firmly  bound  together  by  flrong  ligaments  j 
and  forming  a sure  and  elastic  arch  for  supporting 
the  body.  The  uppermost  of  these  bones,  called 
the  astragalus,  is  articulated  at  its  superior  surface 
with  the  bones  of  the  leg  in  such  manner,  as  to 
afford  the  motions  of  flexion  and  extension  in  the 
ankle  joint  i while  the  sides  of  this  bone  are  over- 
lapped by  the  two  processes  which  descend  from 
the  tibia  and  the  fibula,  to  form  the  internal  and 
external  ankles  so  completely,  as  to  secure  the 
joint  from  dislocations.  The  astragalus  is  joined 
below  to  the  os  calcis,  and  serves  as  the  immediate 
base  for  supporting  the  bones  of  the  leg.  The 
os  calcis  or  heel-bone  is  the  largest  of  the  seven 
bones : behind,  it  projects  out  into  a large  knob 
called  the  heel,  for  receiving  the  insertion  of  the 
tendon  ofachilles.  It  is  situated  under  the  astra- 
galus, with  which  it  is  so  firxnly  connected  as 
scarcely  to  admit  motion,  but  which  renders  this 
principal  part  of  our  base,  which  rests  on  the  ground, 
secure  and  firm : its  lower  surface  is  pressed  fiat 
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at  the  back- part,  by  the  weight  of  our  bodies, 
this  bone  being  the  basis  of  the  whole  fratne. 

The  tarsus  or  instep  is  convex  above,  but  leaves 
a concavity  below  for  lodging  safely  the  several 
muscles,  tendons,  vessels,  and  nerves,  that  lie  on 
the  sole  of  the  foot  •,  and  being  composed  of  seve- 
ral bones,  all  having  slight  movements  with  each 
other,  and  firmly  tied  together  by  ligaments,  so  as 
to  prevent  dislocation,  is  calculated  to  afibrd'a 
sufficient  elasticity  for  precluding  shocks  in  walk- 
ing, running,  or  the  other  motions  of  the  body  : 
and  also  for  security  against  fractures,  which  it 
would  have  been  liable  to  had  the  tarsus  been  com- 
posed of  only  one  bone. 

The  metatarsus  is  composed  of  five  bones> 
which  correspond  in  their  general  character  with 
the  metacarpal  bones  of  the  hand;  but  are  longer, 
thicker,  and  stronger  than  the  latter.  The  bases 
of  these  bones  rest  upon  the  tarsus  or  instep  ; 
while  their  extremities  support  the  toes,  in  like 
manner  as  the  metacarpal  bones  sustain  the  fin- 
gers. VV’hen  we  stand,  the  fore-ends  of  these 
bones  and  the  heel-bone  are  our  only  supporters. 

rhe  Toes. 

Each  of  the  toes,  like  the  fingers,  consists  of 
three  bones,  except  the  great  toe,  which  has  only 
tw'o  bones : those  of  the  other  four  are  distinguish- 
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ed  into  phalanges.  In  walking  the  toes  bring 
the  centre  of  g-ravity  perpendicular  to  the  advanced 
foot. 

The  Zesamoid  Bones. 

There  are  small  bones  found  in  different  parts 
of  the  human  body,  and  which,  from  their  resem- 
blance to  the  seed  of  the  sesamum,  obtain  their 
name.  They  are  nothing  more  than  portions  of 
the  ligaments  of  joints,  or  of  the  tendons  of  muscles 
become  bony  by  pressure ; and  are  uncertain  both 
in  their  number  and  situation. 

Retrospect  of  the  Skeleton, 

When  the  bones  of  an  animal  are  connected 
together,  after  the  soft^jarts  have  been  removed* 
the  whole  is  called  a skeleton;  on  its  dimensions 
pend  the  height,  and,  in  a great  measure,  the 
breadth,  and  strength  of  the  human  body.  Had 
this  frame  been  constructed  of  fewer  bones,  our 
actions  must  necessarily  have  been  rendered  con- 
strained, and  less  convenient ; we  find  it  there- 
fore wisely  divided  into  numerous  pieces,  for  en- 
larging the  sphere  of  motion ; wliile  all  its  divisions 
are  peculiarly  and  admirably  fitted  to  the  various 
uses  for  which  they  have  been  designed. 

ihe  head,  we  have  seen,  to  form  a spheroidal 
case  for  lodging  and  defending  the  brain  within 


(38  L'liTEOSPECT  OF  THE  SKELETON*. 

its  cavity,  while  its  elevation  above  the  rest  of  the 
body  places  the  seat  of  the  soul  in  a position,  at 
once  commanding,  and  the  best  suited  to  her  su- 
perior attributes.  In  the  head  and  contiguous  to 
the  emporium  of  sense,  we  also  see  situated  the 
organs  of  sight,  hearing,  smelling,  tasting,  and  of 
speech ; the  more  rapidly  to  transmit  information 
to  the  brain,  and  also  to  obey  its  commands. 

From  the  head,  we  see  descending  a large  chain 
of  bones,  called  the  spine,  or  back-bone,  and 
reaching  down  to  the  extremity  of  the  pelvis. 
This  bony  pillar  not  only  supports  the  head,  and 
superior  parts  of  the  body,  but  also  affords  a canal 
along  its  descent  for  safely  lodging  that  continua- 
tion of  the  brain  called  the  spinal  marrow  ; and 
being  divided  into  several  small  bones,  connected 
together  by  elastic  substances,  and  having  a great 
number  of  processes  projecting  like  so  many  small 
handles,  for  the  muscles  to  take  hold  of  and  work 
by,  it  allows  the  neck,  back,  and  loins,  a sufficient 
motion. 

From  the  upper  part  of  the  spine,  the  ribs  ex- 
tend out  on  each  side,  and  meeting  at  the  breast- 
bone before,  they  form  the  cavity  of  the  chest  for 
lodging  and  defending  the  heart,  and  the  organs  of 
respiration. 

The  lower  part  of  the  spine,  supporting  all  the 
parts  of  the  body  which  are  superior  to  it,  is  itself 
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received  ia  a wedge  like  form,  and  supported  by 
the  bones  of  the  pelvis.  These  bones  ai»e  so  con- 
-stnicted  as  to  serve  at  the  extremity  of  the  trunk 
not  only  as  a kind  of  basin,  for  sustaining  some  of 
Its  viscera,  as  the  intestines,  &c.  but  also,  as  a me- 
dium of  connection  between  the  body  and  the 
lower  extremities,  affording  a firm  and  safe  sup- 
port to  the  former,  and  producing  the  necessary 
motion  at  the  hip-joints,  by  rolling  upon  the  round* 
heads  of  the  thigh-bones. 

In  viewing  the  superior  extremities,  we  observe, 
that  the  base  of  each  is  placed  in  a situation,  the 
best  calculated  for  the  limb  to  perform  all  its  mo- 
tions, and  at  the  same  time,  to  defend  from  in- 
juries the  head  and  chest;  while  the  muscles 
which  are  necessary  to  work  the  limb,  serve  as  a 
defence  and  covering  to  the  vital  parts  within  the 
ribs.  The  division  of  each  extremity  into  several 
bones,  and  their  peculiar  connexions,  are  intended 
to  produce  large  motion  : that  at  the  shoulder  is 
sufficiently  free  for  describing  a circle ; at  the 
elbow  the  arm  may  be  bent  to  an  acute  angle, 
whilst  the  wrist  is  capable  of  much  motion  ; as  are 
the  thumb  and  fingers  ; the  whole  limb  producing 
a collective  motion  sufficiently  great  for  all  the 
purposes  of  necessity  and  convenience. 

The  inferior  extremities  we  also  see  divided 
into  several  bones,  and  for  the  purposes  of  motion ; 
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but  serving  as  two  moving  columns  for  the  sup- 
port and  carriage  of  the  rest  of  the  body,  they  are 
necessarily  stronger,  and  their  joints  firmer  and 
more  confined:  hence  the  thigh-bone  has  less  mo-, 
tion  than  that  of  the  arm  : thejoint  of  the  knee  is 
• stronger  than  that  of  the  elbow  : and  the  motion 
of  the  ankle  and  toes  is  slower,  but  more  firm  than 
that  of  the  wrist  and  fingers. 
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EXPLANATION  OF  PLATE  1. 

FRONT  VIEW  OF  THF.  SKELETON. 

Head  and  Ned. 

1. The  Frontal-bone,  forming  the  Forehead. 

2.  One  of  the  Parietal-bones. 

3.  One  of  the  'I'emporal- bones. 

4.  The  left  Clieek-bone.  ' 

5.  Tile  Upper  Jaw. 

6.  The  I,ov,-er  Jaw. 

7. 1'he  Teeth,  imbedded  in  their  bony  cavities  formed  by  the 
alveolar  processes. 

8.  One  of  the  Sutures  separating  the  Bones  of  the  Head  : the 

Coronal. 

9.  The  Bodies  of  the  Vertebrae  of  the  Neck,  which  are  separat- 

ed from  each  other  in  the  living  Subject  by  an  elastic  Body : 
the  Intervertebral  Substance. 

10.  The  Transverse  Projections  from  the  Vertebra:  for  the'  at- 

tachment of  Muscles,  that  they  may  act  with  the  Advan- 
tage of  Levers ; these  are  seen  more  distinctly  projecting 
from  the  Itimbar  Vertebrae. 

The  Trunk. 

1 1 . The  Sternum  or  Breast-bone. 

■j  2.  'I'Jie  Ribs,  7 true  and  5 false  Ribs. 

IS.  Their  Cartilages,  connecting  them  with  the  Sternum,  and 
which  replace  the  Ribs  by  their  elasticity  when  they  are 
elevated  by  inspiration. 

1 '1.  The  Vertebra:  of  the  Loins  with  their  transverse  Proc  esses. 
IJ. 'J'he  Bones  of  the  Pelvis;  the  Sacrum  is  a broad  base  to 
t'le  central  pillar  of  the  body,  and  is  seen  in  shadow  ; the 
Ossa  innominata,  are  seated  at  the  sides  and  the  fore-part  of 
the  Pelvis  : they  are  divided  into 

a.  The'l’ubis. — h.  The  Ischium. — c.  I'he  Ilium. 

Upper  E xtremity. 

1 C,.  The  Clavicle  or  Collar-bone. 

17.  The  Scapula  or  Blade-bone,  which  is  seen  in  the  next  Plate. 

18.  The  Humeous  or  Arm-bone. 

19.  'I'he  two  Bones  of  the  Fore-arm. 

a.  The  Radius.on  which  tlie  Arm  turns  when  the  palm  of 
the  Hand  is  placed  flat  upon  a table,  or  the  reverse. 

b.  The  Ulna. 

20.  The  8 Bones  of  the  Carpus  or  Wrist. 

2 1 . The  Bones  of  the  Thumb. 

22.  The  Metacarpus,  which  forms  the  Palm  and  the  back  of 

the  Hand,  and  the  Finger-bones; 

Lower  Extremity. 

23.  Tlie  Thigh-bone. 

24.  The  Patella  or  Knee-pan. 

25.  The  two  Bones  of  the  Leg. 

a.  The  Tibia. — b.  I'he  Fibula. 

2G.  The  Inner  Ankle  formed  by  a projection  of  the  Tibia. 

27.  'i’he  Metatarsus. 

28,  The  Toes, 


t.xplanaTion  of  plate  II. 

BACK  VIEW  OF  THE  SKELETON. 

I.  The  Parietal-bone  joined  to  its  fellow  by  the  sagittal  sutun. 

1!.  The  Occipital-hone,  which  is  pierced  with  a round  liole, 

through  which  the  Spinal  Marrow  is  connected  with  fhe 
Brain  by  the  Medulla  Oblongata;  it  is  not  seen  in  this  view. 

3.  I'he  7 Cervical  Vertebrx. 

4.  The  I.umbar  \’ertebra:.  Those  Vertebrx  whfdh  occupy 
the  middle  of  the  Spine,  and  to  which  the  Ribs  are  attach- 
ed, are  the  12  Dorsal.  The  Upper  and  Lower  Vetebrx 
admit  of  a freer  motion  with  each  other  than  the  Dorsal, 
whose  overlapping  processes  bind  one  To  the  other. 
Strength  was  here  of  more  importance  than  a range  of 
motion. 

5.  The  Bones  of  the  Pelvis — the  Sacrum  is  seenin  front. 

6.,  The  Os  Ilium. 

"7.  The  Ischium  on  which  we  rest  in  sitting.  The  third  Bone 
assisting  to  form  the  Ossa  Fnnominata,  namely  the  Pubis 
is  not  seen  in  this  plate. 

f.  The  Os  Coccig)"s  is  a small  jncur\’’ated  Bone  below  the  Sa- 
crum, bending  inwards  to  support  the  soft  contents  of  the 
Abdomen. 

"9.  The  Ribs  jointed  with  the  Vertebrx. 

Upper  Extremity. 

10.  The  Blade-bone,  which  moves  with  the  Arm.  ' 

II.  The  Clavicle  projecting  the  Arm  from  theTrunk. 

12.  The  Arm-bone  with  its  round  Head  in  a shallow  depression 
of  the  Blade-bone. 

IS.The  Fore  Arm  formed  by  its  2 Bones. 

1 4.  The  Fingers. 

15.  The  Metacarpus,  forming  the  back  of  the  Hand. 

141’  The  Carpus,  forming  the  joint  of  the  Wrist. 

Eau'er  Extremity. 

17.  The  Thigh-bone. 

a.  Its  Neck  terminated  by  a round  head  deeply  im- 
bedded in  a hollow  of  the  Os  ennominatum. 

b.  A large  protuberance  for  the  attachment  of  pow'cr- 
ful  muscles  the  great  Trochanter. 

f.  The  heads  of  the  Thigh-bone  articulated  witii  tliose 
of  the  Tibia. 

78.  The  two  Bones  of  the  Leg. 

19.  The  Heel-bone,  on  which  we  stand. 

20.  The  Rones  of  the  T'arsus,  forming  the  Instep. 

21.  The  outer  Ankle  formed  by  a projection  of  the  Fibula,  as 

the  inner  one  is  by  the  Tibia,  and  both  together  making  a deep 

semicircular  hollow  for  a strong  hingt^-hke joint. 


r/a/t 
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OF  THE 

MUSCLES, 

Having  finished  the  description  of  the  bones, 
vre  now  come  to  those  orjrans  which  move  the 
bones,  and  put  the  whole  frame  into  motion. 
These  organs  are  called  muscles,  and  constitute  all 
that  part  of  the  hum^n  body  known  by  the  name 
of  flesh.  Each  large  muscle  consists  of  two  dis- 
tinct portions,  namely,  its  belly,  wliich  Is  the  only 
part  that  Is  active,  and  its  thin  cordy  fibrous  and 
shining  extremities,  or  tendons  : the  only  purposes 
of  the  last  are  to  fix  the  muscles  to  the  moveable 
parts  in  a concentrated  fonn  ; in  consequence  of 
which,  a greater  powder  is  permitted  to  act,  as  la- 
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hours  are  assisted  by  ropes  In  moving  weighty 
bodies ',  hence  they  are  principally  employed  in 
implanting  muscles  upon  bones,  and  are  not  disco- 
verable in  the  heart,  stomach,  intestines.  Muscles 
are  universally  the  organs  of  motions  in  animals, 
although  we  cannot  always  detect  their  peculiar 
structure  in  some  of  the  minuter  organs,  and  still 
• less  are  we  able  in  the  smaller  animals.  Yet  as  their 
motions  are  regulated  by  the  same  laws  as  those 
which  influence  muscular  irritability,  we  may  infer 
that  they  depend  on  that  as  a cause. 

The  whole  fleshy  portion,  then,  of  the  human 
body  consists  of  a great  number  of  muscles,  or 
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distinct  flesliy  bundles,  whose  surfaces,  although 
in  contact,  are  still  separate,  sliding  over  each  other,, 
in  their  alternate  contractions  and  elongations ; 
and  having  both  ends  fixed  into  the  parts  which 
they  are  intended  to  move.  They  are  of  different 
sizes  and  shapes,  according  to  the  degree  of  force 
required  from  them,  and  the  form  of  the  part  on 
which  they  are  situated  : hence  those  on  the  body 
are  mostly  broad  and  flat,  while  the  muscles  of  the 
extremities  are  of  a long,  round  figure,  with  ten- 
dinous ends. 

Each  muscle  performs  Its  action  by  contracting 
both  ends  towards  the  centre,  when  one  of  these 
ends,  serving  as  a fixed  point,  the  other,  with  the 
bone  to  which  it  is  affixed,  is  necessarily  drawn  to- 
wards it ; tod  thus,  by  the  co-operation  of  several 
muscles,  the  movement  of  the  limb,  and  even  of 
the  whole  body,  is  effected  : as  soon  as  the  motion 
is  accomplished,  the  muscles,  which  performed  it, 
relax,  and  allow  their  ends  to  elongate  to  their 
former  position. 

The  sti'ucture  of  a muscle  appears  to  consist  of 
a number  of  long  soft  flefliy  fibres,  and  lying  paral- 
lel with  each  other  ; and  these  fibres  being  en- 
veloped in  a thin  cellular  membrane,  are  fastened 
by  it  into  little  bundles,  which  are  again  tied  by 
some  of  the  same  membrane  into  larger  bundles, 
until  the  whole  muscle  is  produced  *,  but,  though 
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this  Is  the  apparent  structure  of  the  muscle,  still 
its  ultimate  division  is  unknown  ; that  which  ap- 
pears to  the  eye  to  be  an  elementary  fibre,  being 
discovered,  by  the  help  of  glasses,  to  consist  of  a 
bundle  of  fibres. 

In  this  very  general  description  of  muscles  the 
form  and  appearance  of  those  larger  ones  which 
cover  our  bones  have  been  kept  more  particularly 
in  view.  But  it  would  convey  a very  imperfect 
idea  of  their  extent  and  importance  to  confine  our 
observations  to  them  : muscular  fibres,  in  fact, 
enter  into  the  structure  of  almost  every  organ 
where  motion  is  necessary,  and  are  adapted  in  their 
form  and  size  to  tliat  of  the  parts  to  which  they 
are  attached.  The  heart  and  blood-vessels ; the 
stomach  and  intestines ; the  bladder,  &c.  are  com- 
posed, in  a great  measure,  of  very  minute  muscular  '' 
fibres  stretching  longitudinally,  or  transversely, 
or  obliquely,  and  sometimes  in  all  directions;  often 
so  small  are  they  that  we  can  only  discover  their 
structure  by  our  glasses,  and  not  unfrequently  they 
escape  our  detection  altogether,  otherwise  than 
by  justifiable  inferences,  from  observing  that  the 
same  laws  regulate  their  motions  with  those  which 
influence  the  larger  muscles. 

The  further  consideration  of  these  organs  we 
shall  defer  until  we  come  to  speak  of  muscular 
motion  : and  shall  now  take  a rapid  view  of  the 
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difFerent  muscles  which  move  the  human  body  : 
first,  however,  observing,  that  excepting  a few, 
the  whole  of  the  muscles  are  In  pairs  ; or,  in  other 
words,  that  those  situated  on  one  side  of  the  frame 
have  corresponding  muscles  on  the  other  : and 
indeed  It  may  not  be  improper  here  to  observe 
that  if  an  exact  section  of  the  whole  human  body 
were  made,  from  the  top  of  the  head  to  the  lower 
end  of  the  trunk,  the  divided  sides  would  be  found 
similar  in  structure  and  parts  to  each  other,  the 
contents  of  the  breast  and  abdomen  only  except- 
ed, and  which  from  their  nature  and  situation  do 
not  admit  of  equal  division. 

We  should  here  also  observe,  that  the  end  of 
the  muscle,  which  forms  its  more  fixed  point,  is 
called  its  origin  j while  the  other  end,  which  is 
fastened  to  the  bone  to  be  moved,  is  termed  its 
insertion : and  likewise,  that  the  shape  and  turn 
of  the  part,  particularly  of  the  limbs,  depend  prin- 
cipally upon  the  size  and  proportions  of  the 
muscles  which  are  situated  thereon.  Thus  we 
see  many  of  them  taper  into  long  slender  tendons, 
where  a decrease  of  size  is  necessary  and  beautiful, 
as  at  the  small  part  of  the  fore- arm  and  leg ; while 
others  swell  out  in  symmetrical  proportion,  and  give 
the  appearance  of  fulness  and  strength  to  other 
parts  of  the  frame. 


MUSCLES  OP  THE  HEAD. 


77 


Muscles  of  the  Head. 

The  fore-head  is  wrinkled  and  drawn  upwards, 
as  are  also  the  eye-brows,  by  a broad  thin  muscle, 
which  rises  at  the  back-part  of  the  skull,  and  cover- 
ing the  head,  runs  down  the  forehead, to  be  inserted 
Into  the  skin  of  the  eye-brows. 

The  eye-brows  are  drawn  towards  each  other, 
and  the  skin  of  the  fore-head  pulled  down  and 
made  to  wrinkle,  as  in  frowning,  by  a pair  of  small 
muscles,  which  rise  from  the  root  of  the  nose,  and 
are  inserted  into  the  inside  of  the  eye-brows. 

The  ear  is  moved  by  eleven  small  muscles.  The 
first  three  are  called  common,  because  they  move- 
die  whole  ear.  The  next  five  are  termed  proper, 
and  only  move  the  parts  to  which  they  are  con- 
nected; while  the  other  three  are  Internal,  to, move 
the  small  bones  situated  within  the  ear. 

The  eye-lids  are  closed  by  a muscle,  which,  rising 
from  the  inner  angle  of  the  orbit  or  cavity  in 
which  the  eye  is  embedded,  covers  the  under  eye- 
lid, then  surrounds  the  outer  angle,  and  passing 
over  the  upper  eye-lid,  descends  to  be  inserted,  by 
a short,  round  tendon,  near  to  its  origin. 

The  eye  is  opened  by  a muscle,  which  rising, 
from  the  inner  and  upper  part  of  the  socket,  is 
inserted  into  the  upper  eye-lid,  to  draw  it  upwards. 

The  eye-balls  are  carried  through  all  their  mo- 
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tions  by  six  small  slender  muscles  to  each.  They 
arise  from  the  bottom  of  the  socket,  and  are  in- 
serted into  the  outer  coat  of  each  eye-ball  at  diffe- 
rent points.  Four  of  these  move  the  eye  upwards 
or  downwards,  to  the  right  and  to  the  left ; while 
the  two  remaining  muscles  give  oblique  directions 
to  the  eyes,  at  the  same  time  protruding  it*,  and  all 
acting  in  quick  succession,  enable  the  ball  of  the 
eye  to  describe  a complete  circle. 

The  nose  is  afiected  by  several  small  muscles  of 
the  face,  but  only  one  muscle  on  each  side  is  proper 
to  it.  This  muscle  straightens  the  nostrils,  and 
corrugates  the  skin  of  the  nose. 

The  mouth  and  lips  are  moved  by  nine  pair  of 
muscles,  which  arising  from  the  contiguous  bones 
of  the  face,  are  inserted  into  the  lips  and  angles  of 
the  mouth  : and  from  the  termination  of  these 
muscles  a tenth  is  formed,  which  surrounds  the 
mouth  like  a sphincter,  and  closes  it,  by  drawing 
the  lips  together.  It  is  from  the  actions  of  these 
muscles  on  the  mouth,  particularly  at  its  corners, 
that  the  emotions  of  the  mind  are  expressed,  and  the 
predominance  of  particular  feelings  in  characters  is 
indelibly  stamped:  unless  in  those  individuals  whom 
nature  has  gifted  with  an  unimpressible  dulness  of 
character,  or  in  whom  the  more  delicate  lines  are 
filled  up  by  too  great  fatness.  Perhaps  it  may  be 
worth  while  to  notice  the  cause  of  that  distortion 
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of  features  which  is  produced  by  palsy.  The 
imiscies  on  one  side  then  cease  to  act,  while  those 
of  tire  other  contracting  with  their  usual  force, 
the  mouth  is  drawn  on  one  side. 

The  lower-jaw  has  four  pair  of  muscles  for  pull- 
ing it  upwards,  as  in  manducation,  \\z.  two  pair 
wliich  are  seen  upon  the  outside  of  the  face,  and 
two  pair  that  are  concealed  by  the  angles  of  the 
jaw.  The  first  pair  arise  from  the  sides  of  the 
skull,  above  the  temples,  whence  they  are  called 
temporal  muscles  ; and  then  descending  under  the 
boney  bridges  of  the  cheek-bone,  are  inserted  into- 
the  lower-jaw  near  its  ends.  The  second  pair 
arise,  at  each  side,  from  the  under  edge  of  the 
boney  bridge,  and  descending  along  the  check, 
are  inserted  into  the  angle  of  the  lower-jaw. 
These  four  muscles  act  powerfully  in  pulling  the 
jaw  upwards,  and  when  we  bite,  may  be  felt  swell- 
ing out  in  the  flat  part  of  the  temple,  and  upon 
the  back-part  of  the  cheek.  The  other  two  pair 
of  muscles  arise  from  the  base  of  the  skull,  and 
are  inserted  into  the  lower-jaw  internally  for' 
enabling  this  bone  to  move  from  side  to  side,  the 
more  effectually  to  grind  the  food.  The  lower- 
jaw  is  pulled  downwards  by  muscles,  which  ex- 
tend between  it  and  the  bone  of  the  tongue,  and 
%vhich  also  serve  to  raise  the  throat  upwards. 
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Muscles  of  the  Neck. 

The  neck  is  covered  with  numerous  and  com- 
plicated muscles  : those  on  the  fore-part  or  throat 
extend  some  between  the  head  and  upper  part  of 
the  trunk  *,  others  between  the  lower-jaw  and  the 
tongue-bone ; more  between  this  bone  and  the 
cartilages  of  the  throat ; while  numerous  other 
small  muscles  are  situated  between  these  cartilages 
and  the  trunk  ; and  also  about  the  root  of  the 
tongue  and  the  back-part  of  the  mouth. 

Their  uses  are,  viz,  to  bend  the  head  forwards  j 
to  open  the  mouth  by  pulling  the  lower-jaw  down- 
wards : and  to  move  the  parts  concerned  in  deglu- 
tition and  speaking. 

The  muscles  on  the  back-part  of  the  neck  are 
rather  portions  of  the  great  muscles,  which  cover 
the  back,  than  distinct  bundles  of  fibres  \ but, 
having  some  of  their  extremities  fixed  to  the  back- 
part  of  the  skull,  and  also  to  the  hinder  portion  of 
the  spine  of  the  neck,  are  intended  to  move  those 
parts,  drawing  them  backwards  and  sideways. 

Muscles  of  the  T runk. 

Those  are  principally  the  muscles  which  cover 
the  breast  *,  those  which  constitute  the  fore-part 
and  sides  of  the  abdomen  j and  the  great  muscles 
that  are  spread  over  the  back. 
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Ths  muscles  of  the  back  are  numerous  and- 
large ; they  arise  from  the  whole  length  of  the 
spine  or  back-bone>  having  their  originating  fibres 
firmly  fixed  to  the  numerous  processes  or  handles 
of  that  bone : from  the  upper  and  posterior  edge 
of  the  pelvis  : and  also,  some  portions  from  the 
back-part  of  the  skull ; and  from  these  different 
organs,  they  spread  over  and  cover  the  back  of 
the  trunk,  and  run  to  be  inserted,  some  into  the: 
base  of  the  arm,  others  into  the  spine  at  a distance’ 
from  their  origin,  and  the  remainder  into  the 
ribs  and  back-part  of  the  skuIL  Tliey  conse- 
quently not  only  cover  and  protect  the  whole 
back-part  of  the  body,  but  also  serve  to  pull  the* 
head  backwards,  move  the  whole  arm,,  assist 
respiration  by  acting  on  the  ribs,  and  to  give  us- 
an  erect  posture  by  extending  the  spine..  These' 
are  the  muscles  which  suSer  in  the  barbarous  prac- 
tice of  whipping;,  and  instances  have  occurred^ 
where,  from  the  too  great  weight  of  the  whip, 
or  the  excessive  number  of  lashes  inflicted,  the 
structure  of  these  muscles  , has  been,  so  cruelly  torn 
and  destroyed,  as  to  put  it  out  of  the  power  of 
nature  to  restore  it ; mortification  has  followed, 
and  the  unfortunate  sufferer,  expired  a victim  to- 
inhumanity  or  ignorance- 

The  cavity  of  the  abdomen  is  completed  at  its 
fore-part  and  sides  by  a few  broad  and  tlun  muscle^,, 
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which  extend  from  one  bone  to  the  other,  having 
their  ends  firmly  fixed  to  the  edges  of  these  bones; 
and  passing  over  each  other,  to  constitute  walls  for 
covering  in  and  containing  the  bowels.  These 
muscles  also  assist  respiration  by  helping  to  expel 
the  air  from  the  lungs  : and  they  contribute  to  the 
movement  of  the  body,  by  bending  it  forward  as 
in  bowing,  and  by  raising  the  pelvis. 

The  breast  is  covered  by  a few  broad  and  strong 
muscles,  which  arise  from  the  whole  length  of  the 
breast-bone,  and  form  the  fore-part  of  the  ribs, 
and  running  from  each  other  over  the  chest,  are 
inserted  into  the  shoulder  for  moving  the  limb 
forward. 

The  ribs  are  raised,  and  the  cavity  of  the  chest 
enlarged,  during  inspiration,  by  eleven  double  rows 
of  small  muscles  on  each  side.  They  grow  out 
from  the  lower  edge  of  one  rib,  and  are  inserted 

into  the  upper  rim  of  the  next. 

% 

Muscles  nvithin  the  Body. 

The  principal  one  is  called  the  diaphragm  ; it 
is  a broad  thin  muscle,  occupying  partly  a hori- 
zontal position,  when  the  body  is  erect ; but  in- 
clining downwards  towards  the  back,  and  dividing 
the  trunk  of  the  body  into  the  two  great  cavities, 
the  thorax  and  the  abdomen.  It  arises  from  the 
lower  end  of  the  breast-bone  ; from  the  cartilages 
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of  the  seventh,  and  of  all  the  inferior  ribs  on  both 
sides ; and  from  the  second,  third,  and  fourth 
lumbar  vertebrae  ; and  from  these  origins  its  fibres 
run,  like  radii  from  the  circumference  to  the  centre 
of  a circle,  to  be  inserted  into  a broad  fiat  tendon, 
which  is  situated  in  the  middle  of  this  muscle. 
The  diaphragm  is  the  principal  agent  in  respira- 
tion, as  shall  be  more  fully  described  under  that 
head. 

The  other  muscles  within  the  body  arise  from 
the  sides  of  the  lower  end  of  the  back-bone,  and 
from  the  inner  surface  of  the  pelvis,  and  passing 
down  to  be  inserted  into  the  thigh-bone,  a lit  le 
below  its  head,  they  help  to  turn  the  toes  out" 
wards,  and  to  bend  the  thigh  ; or  when  the  limb 
is  fixed,  they  assist  in  bending  the  body. 

Muicles  of  the  superior  Extremities. 

These,  anatomists  divide  into  the  muscles  that 
are  situated  on  the  shoulder-  blade,  on  the  arm,  on 
the  fore-arm,  and  on  the  hand. 

The  muscles  situated  on  the  shoulder-blade  are 
called  muscles  of  the  arm,  because,  though  they 
arise  from  the  former  bone,  which  serves  to  them, 
as  a base,  yet  they  are  inserted  into  the  hone  of  the 
arm,  to  effect  its  movements : the  same  observa- 
tion holds  with  respect  to  the  other  divisions  of 
these  muscles. 
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The  arm  then  is  moved  by  seven  muscles  whick 
arise  from  the  shoulder-blade,  and  passing  over 
the  joint  are  inserted  into  the  arm-bone  at  its 
aipper  and  middle  parts.  These,  together  with  the 
muscles  coming  from  the  back  and  breast,  which 
are  already  described,  complete  the  motions  of  this 
part  of  (he  limb. 

7 he  fore  arm  is  moved  in  flexion  and  exten- 

t 

sion  by  four  muscles,  which  arise  from  the  upper 
part  of  the  arm-bone  ; run  down  its  whole  length, 
and  constitute  its  fulness  and  figure-,  they  then  pass 
over  the  elbow  joint  to  be  inserted  into  the  upper 
ends  of  the  two  bones  of  the  fore-arm. 

The  hand  is  moved  at  the  wrist  by  six  muscles; 
three  of  these  arise  from  the  upper  part  of  the  fore- 
arm, and  descending  along  its  whole  length,  are 
continued  over  the  wrist,  and  are  inserted  into  the 
hand  close  to  this  joint ; they  bend  the  band,  and 
are  consequently  called  its  flexors.  The  three  ex- 
tensors, so  called  because  they  extend  the  hand^ 
and  bring  it  backwards,  arise  from  the  lower  end 
of  the  arm-bone,  and  passing  down  the  fore  arm 
also,  run  to  be  inserted  into  the  back  of  the  hand 
just  beyond  the  wrist : all  these  muscles,  before 
they  reach  to  the  wrist,  become  slender  tendons, 
which  is  the  cause  of  the  tapering  of  the  fore  arm 
from  about  its  middle  to  the  hand. 

Besides  flexion  and  extension,  the  hand  has  a 
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circular  kind  of  motion,  called  pronatlon  and  supi- 
nation : the  former  takes  place  when  we  turn  the 
palm  down,  as  upon  a table ; the  latter  when  we 
turn  the  palm  upwards;  and  both  motions  are 
produced  by  four  short  muscles  which  extend 
obliquely  across  from  one  bone  of  the  fore-arm  tO' 
the  other,  and  roll  the  mdlus  upon  the  ulna,  carry- 
ing the  wrist  round  in  circles. 

The  fingers  are  principally  moved  by  two  flexors 
and  one  extensor.  The  former  muscles  arise  from 
the  upper  part  of  the  fore-arm  near  the  bend,  and 
running  down  towards  the  wrist,  send  off  four 
round  tendons  each  ; which  passing  over  the  palm 
of  the  hand,  are  inserted,  the  one  set  of  tendons 
into  the  upper  part  of  the  second  bone,  and  the 
other  into  the  last  bone  of  each  of  the  four  Angers: 
the  latter  set  of  tendons  pass  through  slits  in  the 
former,  which  help  to  bind  them  down,  when  the 
fingers  are  bent.  The  extensor  muscle  arises 
above  the  elbow,  passes  down  the  fore-arm,  and 
also  splits  into  four  round  tendons,  which  can  be 
plainly  felt  on  the  back  of  the  hand,  and  are  in- 
serted into  all  the  bones  of  the  four  fingers  for  ex- 
tending them. 

The  other  movements  of  the  fingers,  and  those 
of  the  thumb,  are  performed  by  muscles,  chiefly 
situated  upon  the  hand  *,  and  which,  together  with 
those  we  have  described,  complcat  the  motions  of 
these  parts. 
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Muscles  of  the  inferior  Ext^'emiiies. 

The  great  muscles  which  move  the  thigh  all 
arise  from  the  pelvis,  or  tlie  lower  part  of  the  trunk, 
covering,  and  also  giving  plumpness  and  shape  to 
'the  external  surface  of  these  parts,  they  descend 
over  the  hip  joint,  to  be  inserted  into  the  thigh- 
bone below  its  articulating  head  : by  the  action  of 
these  powerful  muscles,  the  thigh  Is  carried  through 
all  its  motions. 

The  leg  is  moved  by  eleven  muscles,  which  arise 
partly  from  the  pelvis,  and  partly  from  the  upper 
end  of  the  thigh-bone : they  descend  along  this 
bone,  giving  fulness  and  shape  to  the  thigh,  and 
passing  over  the  knee-joint,  are  inserted  into  the 
bones  of  the  leg  : the  extensors  into  the  upper 
edge  of  the  knee-pan,  for  extending'  the  leg,  and 
the  flexors  into  the  posterior  sides  of  the  long 
bones  of  the  leg,  a little  below  their  heads  : the 
tendons  of  these  muscles  form  the  inner  and  outer 
hamstrings.  They  bend  the  leg. 

The  foot  is  moved  by  three  extensors,  and  by 
four  flexors.  The  extensors  arise,  the  two  first 
by  double  heads  from  the  lower  end  of  the  thigh- 
bone, near  the  bend  of  the  knee ; these  heads 
soon  after  unite  into  the  great  fleshy  bellies,  which, 
swelling  out,  form  the  calf  of  the  leg ; but  de- 
creasing where  the  leg  begins  to  grow  small,  they 
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each  give  off  a broad  thin  tendon,  which  also 
uniting,  form  the  tendon  of  achilles,  to  be  inserted 
into  the  extremity  of  the  heel.  Those  powerful 
muscles  extend  the  foot  by  bringing  it  backwards, 
and  are  principally  engaged  in  running,  walking, 
leaping,  &c.  The  third  extensor  of  the  foot  arises 
also  from  the  low’er-end  of  the  thigh  bone,  and 
descending  by  a long,  slender  tendon,  is  inserted 
into  the  heel,  to  assist  the  former  : but  this  muscle 
is  sometimes  not  to  be  found  in  the  human  sub- 
ject. 

The  four  flexors  arise,  the  two  first  from  the 
upper  part  of  the  tibia,  or  principal  bone  of  the 
leg,  and  continuing  fleshy  about  half  way  down 
that  limb,  send  off  two  round  tendons^  which 
pass  under  the  inner  ankle,  and  are  inserted  into 
the  bones  of  the  foot.  The  other  two  flexors 
of  the  foot  arise  from  the  superior  part  of  the 
fibula  or  smaller  bone  of  the  leg,  and  sending  off 
tw'O  round  tendons,  which  pass  under  the  outer 
ankle  also,  are  inserted  into  the  bones  of  the  foot. 
These  assist  the  former  in  bending  the  foot  by 
drawing  it  upwards. 

The  toes  have  two  extensors  and  three  flexors. 
The  first  extensor  arises  from  the  upper  part  of 
the  leg,  and  descending  to  the  ankle,  splits  into 
four  round  tendons,  which  run  forward  upon  the 
upper  part  of  the  foot,  where  they  can  be  plainly 
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felt ; and  arc  inserted  into  the  four  small  toes  to  ex^ 
tend  them : the  other  extensor  arises  from  the  heel, 
and  running  forward  upon  the  foot,  also  splits 
into  four  tendons,  to  be  inserted  into  the  toes- 
likewise,  and  to  assist  in  extending  them. 

The  flexors  of  the  toes  arise,  the  first  from  the 
under  and  back  part  of  the  heel,  and  running  for- 
ward along  the  sole  of  the  foot,  sends  ofF  four 
tendons  to  be  inserted  into  die  second  row  of 
bones  of  the  four  smaller  toes..  The  second  flexor 
arises  from  the  back  part  of  the  tibia  below  its 
head,  and  descending  the  leg,,  passes  at  the  inner 
ankle  to  run  along  the  sole  of  die  foot,  on  the 
middle  of  which  it  splits  into  four  slender  tendons, 
which  perforate  the  former,  in  the  manner  of  those 
which  bend  the  fingers  ; and  extending^  beyond 
them  are  inserted  into  the  extremities  of  the  last 
joint  of  the  four  small  toes.  The  third  flexor 
assists  the  two  former  in  bending  the  toes,  and 
also  draws  them  inwards.  Besides  these  there 
are  other  small  muscles  which  are  situated  upon 
the  foot,  and  which  with  those  coming  from  the 
leg  to  be  Inserted  into  the  great  toe,  compleat  the 
movements  of  these  parts. 

Thus  we  see  that  the  muscles  or  flesh  cover 
and  spread  over  the  whole  frame  of  bones ; con- 
necting and  securing  its  different  divisions  and 
parts  ; and  not  only  producing  all  its  movements. 
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but  also  giving  to  it  fulness,  shape,  and  beauty. 
We  shall  now  speak  of  the  motionary  powers  of 
those  muscles. 


OF  MUSCULAR  MOTION. 

Muscular  motions  are  of  three  kinds  j namely, 
voluntary,  involuntary,  and  mixed.  The  voluntary 
motions  of  muscles  are  such  as  proceed  from  an 
immediate  exertion  of  the  active  powers  of  the 
will : thus  the  mind  directs  the  arm  to  be  raised 
or  depressed,  the  knee  to  be  bent,  the  tongue 
to  move,  &c.  The  involuntary  motions  of  muscles 
are  those  which  are  performed  by  organs,  seem- 
ingly of  their  own  accord  (but  really  by  their 
proper  stimuli,)  without  any  attention  of  the  mind 
or  consciousness  of  its  active  power  ; as  the  con- 
traction and  dilatation  of  the  heart,  arteries,  veins, 
absorbents,  stomach,  &c.  The  mixed  motions  are 
those  which  are  In  fact  under  the  controul  of  the 
will,  but  which  ordinarily  act  without  our  being 
conscious  that  they  do  so;  as  in  the  muscles  of 
respiration,  the  Intercostals^  the  abdominal  muscles, 
and  the  diaphragm. 

Motion,  as  we  before  observed,  is  produced  by 
the  muscle  contracting  both  its  ends  towards  the 
centre,  when  one  end  being  fixed,  the  other  is 
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drawn  towards  the  centre  of  motion,  and  with  It  ' 
the  bone  or  any  other  part  to  which  it  is  affixed  j 
and  thus,  by  the  co-operation  of  several  muscles, 
not  only  a limb,  but  even  the  whole  body  is  put 
into  action.  This  is  the  case  with  all  the  muscles 
of  voluntary  motion  ; their  fibres  contract  on  the 
application  of  the  nervous  influence,  and  the 
whole  muscle  shortens  itself : and  on  the  same 
principle  the  other  muscles  perform  involuntary 
motion.  The  heart,  for  instance,  contracts  from 
the  stimulating  properties  of  the  blood,  the  arteries 
do  the  same,  as  do  the  absorbent  vessels,  by  a 
similar  action  of  their  contents,  and  all  those  or- 
gans and  parts  which  have  the  power  of  acting, 
independent  of  the  mind. 

We  may  define  all  motion  in  animals  then  to  be 
the  contraction  of  the  muscular  fibre  from  the 
presence  of  some  stimulating  influence.  But  whence 
the  muscular  fibre  derives  this  contractile  power, 
and  what  is  its  nature,  remains  still  a phenomenon 
that  baflles  enquiry. 

Some  have  supposed  it  in  a degree  to  depend  on 
colour : but,  in  fowls,  in  amphibious  animals,  in 

fishes,  in  worms,  and  insects,  through  all  the  gra- 
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dations  of  animals,  of  diflerent  classes,  or  different 
sizes,  the  colours  of  the  muscular  fibres  change. 
In  fishes,  and  in  insects,  it  is  generally  white  : 
'even  in  the  human  body  it  is  not  essentially  red  : 
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the  fibres  of  the  iris,  the  muscular  coats  of  the  ar- 
teries, the  muscles  of  the  stomach,  and  of  the 
intestines,  are  colourless,  and  the  blood  which 
makes  this  fibre  red  in  the  other  parts  of  the 
body,  may  be  washed  away.  Hence  we  cannot 
believe  that  colour  is  essential  to  the  contractility 
of  a muscle,  for  this  property  exists  as  completely 
in  the  muscles  of  the  smallest  insect  which  are 
colourless,  as  in  those  of  man  that  are  red. 

Others  have  studied  the  form  of  the  'ultimate 
muscular  fibre  with  a view  to  discover  the  source 
of  its  moving  power  ; but  this  investigation  afford- 
ed no  better  light  than  did  that  of  its  size  : more 
again  would  derive  it  from  the  oxygen  or  vital  por- 
tion of  the  air  wliich  is  absorbed  by  the  blood  in 
the  lungs  when  we  breathe  : while  there  are  other 
philosophers  who  assert  that  the  contractility  of  the 
muscular  fibre  is  an  original  endowment  derived 
from  the  Creator,  imparted  in  a way  we  do  not 
know,  and  so  attached  to  the  structure  of  this 
fibre,  that  when  its  organization  is  destroyed,  this 
contractile  power  is  lost. 

We  will  here,  therefore,  resign  the  search  after 
the  mechanical  or  physical  cause  of  the  contrac- 
tility of  the  muscular  fibre,  and  seek  only  to  learn 
the  properties  of  tliis  power,  and  the  excitements 
by  which  it  is  called  into  action  ; to  this  end 
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it  is  necessary  to  define  it,  distinguishing  it  from 
those  feelings  or  motions  which  result  from  the 
nerves.  Irritability  (or  the  contractile  force  of 
the  muscular  fibre,)  is  that  power  which  belongs  to 
muscles  of  shortening  themselves  when  in  anyway 
irritated,  and  is  the  source  of  motion  and  animal 
life.  The  nervous  power  is  that  property  by 
which,  when  a nerve  is  irritated  by  pressure  or  by 
puncture,  the  animal  feels  pain,  and  the  muscles 
supplied  by  that  nerve  are  brought  into  motion  j 
although  no  contraction  or  motion  are  produced 
in  the  nerve  itself.  This  power  is  the  cause  of 
voluntary  motion,  relates  chiefly  to  the  enjoy- 
ments and  consciousness  of  life : for  life  and  mo- 
tion exist  even  in  plants,  and  in  many  creatures, 
which  not  having  nerves,  have  neither  conscious- 
ness nor  enjoyment,  and  in  which  the  place  of 
feeling  is  supplied  by  a less  perfect  instinct,  by  irri- 
tability, or  some  analogous  inherent  power. 

When  a muscle  has  shortened  itself  from  the 
action  of  a stimulus,  and  is  become  swelled  and 
rigid,  after  a few  instants  an  opposite  state  follows, 
which  indeed  is  the  one  natural  to  it,  namely,  a 
state  of  relaxation,  and  that  although  the  stimu- 
lating cause  continues  to  act.  In  this,  as  well  as 
in  many  other  circumstances,  the  muscular  power 
diflers  from  elasticity.  An  elastic  body  yields  to 
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a mechanical  force  which  stretches  It,  but  instantly 
rebounds  to  its  former  condition  when  the  cause  is 
removed. 

When  a muscle  is  relaxed  after  its  contraction, 
it  requires  to  be  replaced  into  what  has  been  called 
its  middle  state  between  relaxation  and  contrac- 
tion before  it  can  again  act.  The  muscle  is  still 
shortened,  but  it  will  now  yield  to  any  mechanical 
force,  by  which  it  may  be  again  lengthened  to  pre- 
pare it  for  a new  contraction. 

This  replacement  of  muscles  is  variously  ef- 
fected, generally  other  muscles  are  put  on  the 
stretch  by  the  previous  contraction,  and  are  thus 
stimulated  to  act ; such  are  called  antagonists  to 
those  first  in  action. 

The  hollow  muscles,  as  the  heart,  intestines, 
&c.  are  mechanically  distended  by  their  contents, 
and  by  this  means  are  alternately  dilated  and  con- 
tracted. 

Muscles  are  replaced  also  by  the  elasticity  of  the 
cellular  membrane  which  enters  copiously  into  the 
structure  of  all ; and  they  are  frequently  attached 
to  very  elastsic  bodies,  which  by  their  rebound 
act  powerfully  as  antagonists  to  them. 

How  far  the  irritability  of  muscles  is  connected 
with  the  nervous  influence,  and  depends  upon  it  as 
a cause,  has  been  long  and  strenuously  disputed. 

.Some  have  supposed  that  in  all  cases  muscles 


OF  MUSCULAR  MOTION. 


are  made  to  contract  through  the  medium  of  the 
nerves  only  : while  others  have  contended  that 
frequently  contraction  takes  place  from  the  direct 
action  of  the  stimulus  on  the  muscular  fibre  without 
this  intervention  of  nerves. 

Were  it  possible  to  separate  the  nervous  fibrils 
from  the  muscular  parts  with  which  they  are  in- 
termingled, the  controversy  might  be  determined. 
This,  however,  is  not  feasible,  and  therefore  it  is 
impossible  to  say,  but  that  in'all  experiments  on 
this  subject,  the  *muscles  are  acted  upon  through 
the  medium  of  very  minute  nerves.  In  opposition 
to  this  we  may  observe,  that  the  degree  of  irrita- 
bility in  muscles  is  not  uniformly  in  proportion  to 
the  supply  of  nerves,  for  the  heart,  which  has  this 
power  in  the  greatest  perfection,  has  but  few,  and 
those  very  small  nerves,  distributed  through  its  sub- 
stance. On  the  contrary,  nervous  matter  is  always 
found  to  be  sent  to  organs  in  exact  proportion  to 
their  sensibility.  Irritability  is  so  far  independant 
of  nerves,  and  so  little  connected  with  feeling,  that 
upon  stimulating  any  muscle  by  touching  it  with 
caustic,  or  irritating  it  with  a sharp  point,  or  driv- 
ing the  electric  spark  through  it,  the  muscle  in- 
stantly contracts  : although  the  nerve  be  cut  so  as 
to  separate  the  muscle  entirely  from  all  connection 
with  the  system  j although  the  muscle  itself  be 
separated  from  the  body  j although  the  creature 
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upon  which  it  is  performed,  may  have  lost  all  sense 
of  feeling,  and  have  been  long,  to  all  appearance, 
dead.  Thus  a muscle  cut  from  the  limb,  trembles 
and  palpitates  long  after  : the  heart  separated  from 
the  body  contracts  when  irritated ; the  bowels 
when  torn  from  the  animal,  continue  their  peris- 
talic  motion,  so  as  to  roll  upon  the  table,  ceasing 
to  answer  to  stimuli  only  when  they  themselves 
are  dead.  It  is  by  this  Irritable  principle  that  a 
cut  muscle  contracts  and  leaves  a gap  j that  a cut 
artery  shrinks  and  retires  into  the  flesh.  Even 
when  the  body  is  dead  to  all  appearance,  and  the 
nervous  influence  has  ceased  to  act  •,  this  contrac- 
tile power  remains  ; so  that  if  it  be  placed  in  cer- 
tain ^attitudes,  before  it  is  cold,  its  muscles  will 
contract,  and  it  will  be  stiffened  in  that , posture 
till  the  organization  yields,  and  begins  to  be  dis- 
solved. Hence  we  perceive  a striking  distinction 
between  the  irritability  of  muscles,  and  the  sen- 
sibility of  nerves ; for  the  irritability  of  muscles 
survives  the  animal,  as  vvdien  it  is  active  after  death; 
and  it  continues  when  the  connection  of  a part 
with  the  rest  of  the  system  no  longer  exists,  as\ 
W'hen  animals  very  tenacious  of  life  are  cut  into 
pieces : whereas  sensibility,  the  property  of  the 
nerves,  gives  the  various  modifications  of  sense,  as 
vision,  hearing,  and  the  rest ; produces  also  the 
general  feeling  of  pleasure  or  pain  ; and  thus  the 
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eye  sees,  and  the  skin  feels ; but  their  appointed 
stimuli  produce  no  motions  in  these  parts  5 they 
are  sensible  ,but  not  irritable.  The  heart,  the 
intestines,  and  all  the  muscles  of  voluntary  motion, 
answer  to  stimuli  with  a quick  and  forcible  con- 
traction ; and  yet  they  hardly  feel  the  stimuli  by 
which  these  contmetions  are  produced,  or  at  least 
they  do  not  convey  that  feeling  to  the  brain. 
There  is  no  consciousness  of  present  stimulus  in 
those  parts  which  are  called  into  action  by  the  im- 
pulse of  the  nerves,  and  at  the  command  of  the 
will : so  that  muscular  parts  have  all  the  irritability 
•of  the  system  Avith  but  little  feeling ; while  nerves 
have  all  the  sensibility  of  the  system,  but  no  irri- 
tability. 

The  nervous  influence  is  a stimulus  to  the  vo- 
luntary muscles,  as  blood  is  to  the  heart  and  ar- 
teries j food  to  the  stomach  ; or  bile  to  the  intes- 
tines. It  loses  its  influence  over  the  system  sooner 
than  the  irritable  principle  in  the  fibre  fails  : for 
' the  irritable  state  of  the  muscle  continues  long 
after  the  voluntary  motion,  or  power  of  excitement 
from  the  nerves,  is  gone.  If,  while  in  perfect 
health,  we  are  killed  by  a sudden  blow,  the  irri- 
table power  of  the  muscles  survives  the  nervous 
system  many  hours.  It  is  this  remainder  of  the 
contractile  power  tvhich  fixes  the  dead  body  in 
whatever  posture  it  is  placed,  and  preserves  fresh- 
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ness  m the  animal  which  seemed  dead,  but  which 
is  really  dying  still : for  the  moment  this  lingering 
portion  of  life  is  gone,  the  body  dissolves  and  falls 
down  ; and  so  we  judge  of  freshness  by  the  rigidity 
of  the  flesh,  and  foresee  approaching  putrefaction 
by  its  becoming  soft.  There  is  no  speedy  putre- 
faction in  creatures  suddenly  killed  : in  these  the 
body  continues  fresh  and  susceptible  - of  stimuli 
long  after  death  : but  if  their  contractile  principle, 
this  irritable  nature  of  the  muscular  fibre,  be  ex- 
hausted before  death,  or  in  the  moment  of  deatli, 
then  does  the  body  fall  quickly  into  the  condition 
of  dead  matter,  running  through  those  changes 
which  are  the  only  true  marks  of  death.  The  fish 
which  is  allowed  to  struggle  till  it  be  dead,  .and  is 
not  instantly  killed,  as  in  crimoinf; : the  ox  over- 
driven  before  it  be  brought  to  the  slaughter-house  : 
the  animal  killed  by  lightning,  which  suddenly 
destroys  all  the  powers  of  life ; in  these  the  contrac- 
tile power  is  effectually  exhausted;  no  mark  of  irri- 
tability remains  ; putrefaction  comes  quickly  on  : 
and  so  in  those  Avho  die  of  the  plague,  of  poison,  of 
some  fevers,  or  of  any  sudden  and  violent  disease, 
which  at  once  extinguishes  life,  in  the  common 
sense,  and  robs  the  system  of  that  remnant  of  life 
which  the  physiologist  could  produce  to  view ; in 
all  these  cases  the  body  becomes  putrid  in  a few 
hours.  If  a body  becomes  putrid  so  early  in  warm 
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climates,  it  Is  not  merely  because  putrefaction  le 
favoured  by  heat ; but  it  is  because  heat  extracts 
the  vital  power,  and  often  a part  of  the  body  has 
lost  its  organized  power,  and  is  almost  putrid,  be- 
fore the  whole  be  dead.  We  find  that  we  often 
err  in  this,  that  when  a body  has  lost  all  feeling 
and  motion,  we  pronounce  it  dead ; the  nerves, 
indeed,  have  ceased  to  act  and  perform  their  office ; 
all  feeling  and  consciousness  is  gone;  but  the 
mere  animal  power  survives  the  nerA'cs,  and 
through  It  the  whole  system  may  be  recalled  into 
perfect  life ; as  after  sufibcation,  or  drowning,  we 
can  by  operating  upon  these  poor  remains'  of  life, 
restore  the  circulation,  reanimate  the  nervous 
system,  and  recover  that  life  with  seemed  to  have 
left  the  body. 

The  powers  of  the  nervous  system  ought,  how- 
ever, to  be  justly  estimated  ; the  perfect  animal 
feels  and  moves  by  means  of  the  nerves,  which  at 
the  same  time  convey  the  determinations  of  the  will 
to  the  voluntary  muscles,  and  unite  every  part  into 
a perfect  whole ; but  the  muscles  themselves  are 
actuated  by  laws  of  their  own  : the  heart  of  the 
chick  begins  to  move  before  we  dare  presume  that 
there  is  any  organ  for  distributing  this  nervous 
power.  The  punctum  saliens  is  the  heart  of  the 
chick ; it  is  seen  beating  while  the  body  of  the 
chick  is  but  a rude,  unformed,  aud  gelatinous 
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mass  ; daily  the  active  centre  increases  in  strength 
and  power  j and  it  has  a delicate  feeling  of  stimuli, 
so  that  it  quickly  reacts,  “ flying  out  into  angry  and 
perturbed  motions,”  when  they  are  applied  to  it. 
Its  motions  are  excited  by  increased  heat  and  lan- 
guish when  cold,  till  at  last  it  dies;  then  it  ceases  to 
act,  but  still  heat  restores  it  to  life:  and  again, when 
we  cut  out  the  heart  of  a grown  animal,  so  as  to 
separate  it  from  the  nervous  influence,  it  will  for 
some  time  act  on  the  application  of  stimuli,  then 
appearing  to  have  its  power  exhausted,  it  will  lie 
dead  for  some  time,  till  recovering  that  power,  it 
will  again  act. 

Sensibility  therefore  depends  upon  the  nerves ; 
but  motion  upon  the  muscles  : both  are  equally 
admirable  and  inscrutable  ; the  one  conduces  to 
all  the  enjoyments,  and  all  the  sufferings  of  life  ; 
and  to  the  intellectual  faculties  of  man  ; the  other 
is  the  chief  support  of  animal  life,  and  the  source 
of  all  the  bodily  powers.  And  here  we  cannot 
help  awfully  contemplating  this  living  power : the 
genius  of  man  has  invented  pulleys  and  levers  to  ac- 
celerate motion  : it  has  enabled  him  even  to  antici- 
pate all  the  mechanical  helps  which  he  has  found 
in  the  mechanism  of  the  human  body.  But,  com- 
pared to  the  lowest  creature,  animated  with  the 
living  principle,  the  proudest  works  of  his  hands 
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are  but  as  dead  matter.  In  the  most  perfect  nia- 
chines  no  new  power  is  acquired ; if  there  is  any 
acquisition  of  force,  there  is  a proportionate  loss  of 
time ; while  in  muscular  contraction,  which  is  the 
Immediate  source  of  power  in  animals,  there  is  a 
real  increase  of  power  without  any  loss  of  time. 
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OF  THE  , 

BRAIN  -AND  NERVES. 

We  now  come  to  those  organs  which  endow 
the  human  body  with  feeling  *,  cause  all  the  volun- 
tary motions  ■,  and  afford  a fit  residence  for  the 
soul : we  shall  first  describe  them  anatomical!}-, 
and  afterwards  speak  of  their  nature  and  pro- 
perties. 

The  brain  is  a soft  pulpy  mass  of  a whitish,  colour 
on  the  inside,  but  jcrevish  exteriorilv.  It  occu- 
pies  all  that  cavity  which  is  formed  by  the  bones 
of  the  skull ; and  is  surrounded  bv  two  mem- 
branes : the  first  or  outermost  is  called  the  dura 
mater;  it  lines  the  inside  of  the  skull,  and  prevents 
its  eminences  from  giving  injury  to  the  delicate 
structure  of  the  brain  : this  membrane  also  serves 
another  useful  purpose  ; it  helps  to  prevent  con- 
cussions of  this  organ;  for  sending  off  large  folds, 
which  enter  between  the  divisions  of  the  brain,  it 
separates  the  whole  mass  into  portions,  w-hich  by 
its  partitions  it  supports  and  protects  from  pressure, 
in  the  different  motions  and  positions  of  the  head. 
Three  of  those  partitions  are  considerable:  the  first 
commences  at  the  inside  of  the  fore-head,  and  run- 
ning along  the  roof  of  the  skull,  descends  to  about 
the  centre  of  the  back-part  of  the  head  : it  divides 
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the  upper  part  of  the  brain  into  two  great  portions. 
Galled  hemispheres : the  second  partition  runs  at 
nearly  right  angles  with  the  first  or  horizontally, 
whose  termination  it  receives  at  its  middle  j but, ex- 
tending itself  towards  each  ear,  it  divides  the  brain 
into  the  upper  and  undci-  parts,  forming  a kind  of 
lloor  for  sustaining  the  former ; the  third  fold  runs 
down  from  the  middle  of  the  second,  opposite  to. 
w’here  the  first  ends,  and  separates  the  posterior 
part  of  the  brain  also  into  two  divisions.  Tliis 
membrane  is  strong  and  of  a tendinous  nature  ; 
like  all  the  other  membranes  of  the  body,  which 
are  - only  intended  to  perform  subservient  offices . 
for  the  living  parts,  it  is  insensible  *,  being  like 
them  composed  of  cellular  membrane  ; and  it  may 
be  cut,  rasped,  or  torn,  without  giving  pain  ; it 
adheres  -closely  to  the  inside  of  the  skull,  by  a 
great  number  of  filaments,  and  small  vessels,  which 
enter  the  bones  every  where,  and  cominunicat* 
with  the  membrane  covering  the  skull. 

The  second  membrane  of  the  brain,  called  pia 
mater,  is  a soft,  thin,  transparent  ^ubstance,  and 
full  of  vessels  : it  is  connected  to  the  former  only 
by  the  veins  which  pass  between  them,  and  lies  in 
immediate  contact  with  the  surface  of  the  brain, 
not  only  covering  this  delicate  organ  on  the  out- 
side, but  alsp  insinuating  itself  into  all  its  windings 
and  fissures  for  the  conveyance  of  vessels,  and  con- 


CP  THE  BRAIN  AND  NERVES.  I OS 

scquently,  nourishment ; to  supply  the  wastings  of 
tills  active  intellectual  machine.  Between  tliese 
two  membranes  there  is  spread  a third,  which  is 
extremely  delicate,  resembling  a cob- web  j but 
does  not  dip  into  the  convolutions  of  the  brain. 

From  the  folds  of  the  outer  membrane  of  the 
brain  clipping  deeply  into  its  substance,  anatomists 
pursue  this  division  in  their  description ; and 
hence,  although  all  the  parts  of  the  brain  unite  at 
the  centre  of  its  base,  yet  they  describe  it  as  con- 
sisting of  three  great  portions. 

The  first,  called  cerebrum,  is  the  largest  of  the 
three  divisions  ; it  occupies  all  that  space  above 
the  horizontal  floor  of  the  dura  mater,  and  is  sepa- 
rated into  two  great  parts,  called,  as  we  before  ob- 
served, hemispheres  : each  hemisphere  is  again  di- 
vided into  three  parts  called  lobes,  and  has  several 
winding  furrows  on  its  surface.  I’he  substance 
of  the  cerebrum  is  greyish  on  the  outside,  but  is 
white  and  firmer  in  texture  within. 

The  cerebellum,  or  second  division  of  the  brain, 
lies  under  the  former  floor  at  the  under  and  back 
part  of  the  skull,  and  is  also  divided  Into  two  por- 
tions by  the  third  or  descending  fold  of  the  dura 
mater  : it  consists  like  the  first  division  of  a greyish 
and  white  substance;  and  has  each  portion  or  half, 
again  divided  into  three  bodies,  but  wants  the  fur- 
rows on  its  surface. 
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The  third  division  is  called  the  medulla  oblan- 

\ 

gata  : it  lies  at  the  basis  of  the  skull,  and  is  a con- 
tinuation or  union  of  the  white  substances  of  the 
other  twm  divisions  ; being  like  these  of  a white 
colour,  and  its  consistence  more  firm  than  that 
of  the  greyish  portion  of  the  brain. 

The  spinal  marrow,  as  it  is  called,  is  a continua- 
tion of  this  third  division  of  the  brain;  it  passes  out 
of  the  head  by  the  great  opening  of  the  skull,  and 
running  dowui  the  canal  of  the  back-bone,  where 
it  is  safely  lodged,  gives  off  nerves,  till  it  reaches  the- 
pelvis,  where,  as  was  before  said,  when  describing 
those  parts,  it  splits  into  numerous  thread-like 
nerves,  resembling  a horse’s  tail : the  spinal  mar- 
row^,  like  the  brain,  consists  of  a whitish  and  a 
greyish  substance,  and  is  covered  and  protected  by 
a contmuation  of  the  membranes,  belonging  to  that 
organ. 

The  nerves  arise  from  the  brain  and  spinal  mar- 
row : they  corne  out  in  pairs,  and  are  distributed 
over  the  whole  body  : forty  pairs  are  counted  in 
all : of  those,  nine  pair  arise  from  the  base  of  the 
brain  within  the  skull ; a tenth  from  the  brain,  as 
it  passes  through  the  great  hole  of  the  skull  into 
the  spine  ; and  the  remaining  thirty  pair  from  the 
spinal  marrow.  Those  arising  from  the  brain, 
pass  through  holes  in  the  base  of  the  skull,  and 
are  distributed  chiefly  to  the  organs  situated  in  the- 
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head,  and  to  those  contained  in  the  chest  and 
belly  : while  the  nerves  which  arise  from  the 
spinal  marrow  go,  partly  among  the  internal  or- 
gans of  the  trunk,  to  be  distributed  principally  to 
the  exterior  parts  of  the  body,  and  to  the  extremi- 
ties or  limbs.  All  the  nerves  arise,  first  by  medul- 
lary fibres,  which  afterwards  meet,  and  form  soft, 
wnite,  pulpy  chords  ; these  chords  run  out  in  pairs 
from  their  origin  ; but  soon  afterwards  separate, 
to  go  to  difibrent  parts,  and  spread  themselves  over 
the  whole  body,  by  splitting  into  innumerable 
ramifications. 

What  is  the  structure  of  the  brain  and  nerves, 
lias  been  a matter  of  investigation  in  all  ages,  bur 
without  success  : their  substance  appears  to  be  a 
mere  soft,  pulpy,  mass,  and  this  simplicity  of  tex- 
ture baffles  the  eye  and  researches  of  the  anatomist. 
We  see  their  form,  and  can  trace  different  appear- 
ances which  it  would  be  here  needless  to  describe  5 
but  we  are  scarcely  able  to  discover  any  system  of 
organization.  The  celebrated  Fontana  fancied 
he  had  discovered  that  nerves  consisted  of  minute 
tubes  filled  with  a sort  of  gelly,  and  that  the  tubes 
were  connected  by  a cellular  tissue.  These  ideas 
were  founded,  however,  on  microscopical  observa- 
tions, which  have  often  led  anatomists  into  errors. 

The  nature  of  their  powers,  their  mode  of  ac- 
tion, have  also  engaged  the  inquiry  of  numerous 
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philosophers,  and  with  no  better  success  than  th^ 
former.  The  same  subtlety  hides  from  the  know;* 
ledge  of  man  both  their  structure  and  agency ; "we 
read  the  operation  of  the  mind  in  the  universal 
history  of  human  affairs,  and  measure  its  powers 
in  the  extent  of  genius  and  science ; but  though 
Tve  can  tlius  view  the  astonisliing  properties  of  the 
brain  in  their  results,  and  even  analyze  some  of  the 
laws  which  regulate  them  ; still  are  we  at  a loss  to 
explain  how  those  results  are  produced,  or  by  what 
means  a single  act  of  the  mind  flows  out  of  the 
matter  of  the  brain. 

Resigning,  therefore,  all  enquiry  after  that  link 
which  connects  the  mind  with  the  matter  of  the 
brain,  and  which,  perhaps,  is  reserved  for  future 
discoveries  to  throw  some  light  upon;  we  shall 
now  speak  of  those  known  properties  of  the  brain 
and  nerves,  which  experiment  enables  us  to  de- 
duce as  f lets. 

First,  then,  the  brain  and  herves  are  sensible, 
constituting  the  organs  of  feeling  and  sensation  in 
the  animal  machine. 

That  the  brain  and  nerves  are  sensible  is  proved 
by  the  following  facts. 

Upon  touching  the  brain  with  a knife  or  any 
other  instrument,  on  upon  applying  any  caustic 
body,  the  animal  will  be  seized  with  violent  con- 
vulsions, its  body  will  be  contorted  on  one  side  or 
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the  Other  in  the  form  of  a bow  : and  the  most 
violent  anguish  will  be  expressed  by  its  screams. 

If  a probe  be  thrust  into  the  spinal  marrow*, 
(which  we  have  seen  to  be  a continuation  of  the 
substance  of  the  brain)  all  the  muscles  of  the  limbs 
will  be  violently  convulsed,  and  those  of  the  back 
will  be  so  much  affected,  as  to  bend  the  animal 
backwards. 

And  by  touching,  irritating,  or  tying  a nerve, 
the  muscles  to  which  its  branches  are  distributed, 
will  be  violently  convulsed,  and  the  animal  thrown 
into  the  most  acute  pain  and  disquietude. 

Secondly,  all  the  other  parts  of  the  body  derive 
their  power  of  feeling  and  sensation  from  the 
brain,  the  spraal  marrow,  and  the  nerves.  Being 
in  themselves  wholly  insensible,  and  made  capable 
of  feeling  only  in  proportion  as  they  have  the  ner-  “ 
Tous  branches  distributed  to  them. 

That  this  is  the  case,  is  proved  as  follows. 

If  you  tie  a nerve  going  to  any  part,  that  part 
becomes  immediately  paralytic,  and  insensible  be- 
low the  ligature  j but  will  recover  its  powers  on 
freeing  the  nerve. 

And  It  is  also  proved  by  the  degrees  of  sensibility 
of  the  different  parts  of  the  body,  bearing  propor- 
tion to  the  quantity  of  nervous  branches,  which 
can  be  discovered  to  belong  to  the  part.  Thus, 
while  in  some  places,  we  find  a conflux  of  nerves 
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forming  the  most  delicate  and  perfect  sense,  and 
endowing  that  part  with  the  fullest  life ; there  are 
other  parts  of  the  body,  as  the  bones,  cartilages, 
ligaments,  and  tendons,  which  while  they  are  al- 
most destitute  of  nerves,  are  so  insensible,  ns  to 
be  cut,  torn,  or  even  totally  destroyed  without 
exciting  pain. 

Thirdly,  the  excitement  to  all  voluntary  motion," 
or  to  those  actions  which  are  produced  by  the 
will,  flows  from  the  brain  or  spinal  marrow, 
through  the  medium  of  the  nerves,  to  those  parts 
of  the  body  which  we  wish  to  move. 

That  the  immediate  cause  of  all  voluntary  mo- 
tion depends  upon  the  brain  and  spinal  marrow, 
is  seen  by  the  loss  of  this  motion  taking  place  on 
the  injury  of  these  organs. 

If,  for  instance,  the  brain  be  compressed  either 
from  an  extravasation  of  blood,  water,  or  other 
mechanical  causes,  the  whole  body  will  become 
paralyzed,  and  the  power  of  motion  suspended  ; 
but,  on  removing  the  compressing  cause,  this  para- 
lysis will  cease,  and  the  whole  frame  will  recover 
its  sense  and^  motion.  *■ 

Compression  of  the  spinal  marrow  will  also  cause 
loss  of  motion  and  sense,  but  only  in  those  parts 
which  receive  their  nerves  from  it,  as  the  exter- 
nal flesh  of  the  trunk  of  the  body,  and  muscles  of 
the  limbs. 
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And,  if  a nerve,  which  conveys  the  immediate 
cause  of  motion  from  the  brain,  or  spinal  marrow, 
to  the  parts  to  be  moved,  be  either  cut  or  tied, 
or  otherwise  compressed,  the  part  to  which  this 
nerve  is  distributed,  will  immediatelv  become  sense- 
less,  and  lose  its  power  of  motion  ; thus  injuries  of 
particular  nerves  produce  palsies  of  the  parts  to 
which  those  nerves  are  sent ; as  loss  of  voice,  hear- 
ing, and  speech ; but  on  removing  the  cause,  the 
disabled  parts  will  recover  their  functions. 

Fourthly,  the  nerves  are  the  organs,  and  the 
brain  the  receptacle  of  all  our  sensations,  the 
source  of  all  our  ideas. 

That  sensation  arises  from  an  impression  made 
on  a nerve  and  conveyed  by  it  to  the  brain  to,  be 
followed  by  some  action  or  change  in  that  organ, 
and  which  change  is  so  far  permanent  as  to  pro- 
duce ideas,  is  proved  by  the  following  facts. 

If  a nerve  be  in  any  way  irritated,  a sharp  sense 
of  pain  is  immediately  produced  ; the  mind  in  the 
brain,  becomes  instantly  informed  of  the  suffering, 
and  efforts  are  made  to  relieve  the  part : but  if  that 
nerve  be  compressed  above  the  seat  of  its  irrita- 
tion, so  as  to  cut  off  the  channel  of  communication 
between  it  and  the  brain  ; the  mind  is  then  no 
longer  conscious  of  any  irritation  that  is  made 
below  the  point  of  compression  ; and  the  affected 
parts  are  reduced  to  a state  of  insensibility  similar  * 
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to  that  of  parts  which  are  destitute  of  nerves,,  and 
may  be  cut  or  destroyed  without  exciting  pain  : 
but  by  removing  the  compression  from  the  nerve, 
the  parts  belo%v-  will  recover  their  sensibility  ; the 
irritation  will  be  felt  anew  ; and  the  sensation  of 
pain  again  propagated  along  the  nerve  to  the  brain, 
to  inform  the  mind  of  the  presence  of  an  injury. 

Now  pain  is  only  the  result  of  an  impression 
made  to  excess  •,  that  is,  a set  of  disagreeable  sen- 
sations, produced  by  the  too  forcible  contact  of 
bodies  with  the  organs  of  our  senses  : and  it  is- 
wisely  implanted  in  the  human  system  to  guard  it 
against  injury  ; for  without  it,  the  delicate  struc- 
ture of  our  frames  would  be  almost  continually 
liable  to  destruction  from  various  bodies  in  nature 
around  us.  But  as  pain  is  the  salutary  conse- 
quence of  excessive,  so  sensations  without  pain  are 
the  results  of  a due  impression  on  our  sensitive 
organs,  from  the  objects  which  are  calculated  to 
influence  us ; and  as  long  as  the  body  remains  in 
health  in  all  its  parts,  these  impressions  will  con- 
tinue to  cause  sensations  in  the  nerves ; which,  on 
their  part,  will  forward  them  to  the  brain,  where 
ideas  of  the  nature  and  properties  of  the  impressing, 
objects  will  be  instantly  formed  for  the  Instruction 
of  the  mind.  Thus  the  skin  and  other  parts  pos- 
sessed of  what  is  generally  called  feeling,  will  be 
susceptible  of  touch,  and  communicate  to  the  mind' 
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in  the  br^iin,  the  sensations  of  the  hardness  or  soft-^ 
ness,  the  roughness  or  smoothness,  &c.  of  such 
bodies  as  may  be  brought  in  contact  with  it ; while 
the  organs  of  the  other  senses,  as  the  eye,  ear,  nose, 
and  palate,  being  differently,  and  more  highly  or-- 
ganized  than  the  skin  j though  deriving  their  sen- 
tient powers  from  the  same  source  as  the  latter, 
namely  the  nerves,  yet,  by  their  regular  structure, 
are  enabled  to  receive  different  kinds  of  impres- 
sions, each  according  to  its  properties  and  confor- 
mation j as  the  eye  will  be  impressed  from  light, 
the  ear  from  sound,  the  nose  from  smell,  and  the 
palate  from  taste;  and  by  those  various  impressions,, 
an  extensive  and  varied  knowledge'  will  be  trans- 
mitted to  the  mind  in  the  brain  of  the  nature  of 
the  objects  in  correspondgnee  around  her. 

That  the  brain  not  only  collects,  but  also  pre- 
serves the  sensations  to  an  indefinite  length  of  time, 
is  seen  in  the  astonishing  strength  of  the  memory 
of  some  individuals. 

That  the  brain  is  the  seat  of  ideas  any  orne 
may  convince  himself,  by  shutting  his  eyes  for  a‘ 
moment  to  exclude  the  influence  of  present  ob- 
jects, when  he  may  figure  in  his  mind  the  exact 
likeness  of  some  dead  or  absent  friend,  of  a favourite 
horse  or  dog,  or  of  any  other  familiar  object. 

Lastly,  the  brain  is  the  seat  of  the  soul. 
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This  is  proved  by  the  constancy  and  powers  of 
the  mind  remaining  the  same,  even  after  the  spinal 
marrow  is.  obstructed,  by  compression  or  any 
other  injury  : while  compression  of  the  substance 
of  the  brain  itself,  instantaneously  suspends  the 
mental  powers,  and  continues  to  do  so  until  that 
compression  is  removed. 

Thus  we  see  that  the  brain,  spinal  marrow,  and 
nerves,  alone  constitute  the  sentient  or  feeling  part 
of  the  human  system,  and  that  all  its  other  parts, 
being  composed  of  matter,  totally  Insensible  in  it- 
self, are  possessed  of  the  capability  of  feeling  only 
in  proportion  as  tliey  receive  the  branches  of 
nerves.  Hence,  there  is  a kind  of  gradation  of  feel- 
ing throughout  the  whole  body,  each  of  its  organs 
and  parts  being  endowed  with  that  degree  of  sense, 
but  no  more,  which  will  be  sufficient  for  the  per-  • 
formance  of  its  function  in  the  living  machine. 
The  cellular  membrane,  for  instance,  whose  use  it 
is  to  connect  together,  and  unite  into  one  whole, 
all  the  moving  parts  of  the  system,  is  without  feel- 
ing, being  insensible  to  stimuli : this  also  is  the 
case  with  the  coverings  of  the  brain  ; the  coats  of 
the  nerves ; the  sheaths  of  muscles  ; of  tendons  ; 
ligaments  5 and  all  the  apparatus  of  joints  j together 
with  the  substance  of  the  tendons  and  ligaments 
themselves ; for  these  parts  performing  only  sub- 
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servient  offices  to  the  living  organs,  would  derange 
the  whole  system,  by  being  possessed  of  a sensibi- 
lity, which  would  leave  them  no  longer  capable 
of  bearing  the  friction,  straining,  shocks,  and 
blows,  which  they  now  endure  without  injury  in 
the  different  movements  of  the  frame.  I he  feel- 
ing of  bones  is  dubious  ; if  they  possess  any,  they 
certainly  do  not  send  the  sensation  to  the  brain, 
but  in  their  diseases,  as  in  w'Ounds  of  joints,  &c. 
the  great  pain,  which  the  patient  suffers,  evidently 
shews  them  to  be  then  not  insensible.  The  muscles 
are  all  endowed  with  the  sense  of  feeling,  by  a 
distribution  of  the  nervous  fibres  every  where 
throughout  their  substance  : this  is  necessary  to 
their  office  j as  agents  of  voluntary  motion,  they 
must  be  capable  of  receiving  and  obeying  the 
commands  of  the  will,  and  they  are  so  in  fact ; 
hence  the  mind  no  sooner  wills  an  act,  than  the 
command  flies  along  the  nerve  to  the  part  to  be 
moved,  and  the  action  is  instantly  perfomied  ; this 
dispatch  is  illustrated  in  the  rapid  movements  of  an 
opera  dancer,  every  one  of  which  w'ere  resolved 
upon  in  the  mind,  before  they  could  have  been 
executed  by  the  feet ; and  at  least  as  strikingly  in 
the  organs  of  speech,  by  which  2000  letters  can  be 
pronounced  in  a minute,  each  requiring  a distinct 
and  successive  contraction  of  many  muscles.  Tiie 
skin  possesses  a finer  degree  of  sense  than  the  flesbj 
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being  fuller  of  nervous  branches  ; and  rising  in 
the  scale  of  sensibility,  may  be  said  to  forrfi  the 
lowest  of  the  organs  of  the  senses.  Feeling  is  the 
property  and  use  of  the  skin  of  the  hurnan  body, 
which  enjoys  it  over  its  whole  surface,  but  more  ex- 
quisitely in  some  parts  than  in  others : thus  while 
the  greater  part  of  the  skin  possesses  it  in  a degree 
sufficient  only  to  guard  the  body  from  danger,  by 
warning  it  of  the  contact  of  substances,  which 
being  too  hot,  too  cold,  too  sharp  or  rough,  might 
be  injurious  ; there  are  other  parts,  as  the  palm  of 
the  hands,  and  sole  of  the  foot,  which  are  endow'cd 
with  a greater  sensibility,  so  as  on  a slight  friction, 
to  create  a tickling  kind  of  pleasure  ; and  in  some 
persons  involuntary  laughter.  But  it  is  most  per- 
fect in  the  points  -of  the  fingers,  which,  from  their 
convexity,  are  particularly  adapted  to  be  the  organs 
of  touch,  and  from  the  nice  discrimination  with 
which  our  fingers  enable  us  to  examine  the  sur- 
faces, and  exterior  properties  of  bodies,  this  sense 
has  got  the  denomination  of  feeling.  The  tongue, 
the  organ  of  taste,  possesses  this  sensibility  in  a 
higher  degree  still ; for  though  it  judges  of  the 
substances  which  constitute  our  food,  by  the  same 
process  as  that  used  by  the  fingers,  namely  con- 
tact j yet  the  latter  with  their  finest  feeling  would 
be  inadequate  to  discover  bodies  by  their  flavour^ 
A step  higher  may  be  ranked'  the  organ  of  smell- 
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ing  ; the  nose  is  so  acute  in  its  sense,  as  to  be  im- 
pressed by  the  light  and  volatile  efiluvia  rising 
from  bodies,  and  floating  in  the  air,  and  can  con- 
sequently distinguish  substances  at  a considerable  , 
distance.  Higher  again  stands  the  sensitive  faculty 
of  the  ear  : this  organ  is  qualiiied  -to  be  acted  upon 
by  the  mere  vibrations  of  the  air,  which  striking 
against  this  delicate  part  of  our  mechanism,  pro- 
duces sounds,  and  affords  us  information  of  things 
occurring  at  a great  distance.  But  the  most  per- 
fect of  all  the  senses,  and  ranking,  perhaps,  next 
to  the  more  simple  operations  of  the  mind,  is  that 
of  sight.  The  eye,  the  beautiful  organ  of  this 
power,  is  a type  of  its  functions  j in  transparency, 
delicacy,  and  brilliancy,  it  surpasses  all  the  other 
parts  of  the  body,  appearing  to  lose  the  grosser 
characteristics  of  animal  matter,  and  to  approach 
the  nature  of  the  mind,  to  which  it  serves  as  the 
most  useful,  rapid,  and  extensive  messenger,  for 
•procuring  knowledge  of  the  various  objects  in 
creation  around  us. 

Such  is  the  varied  distribution  of  sense  which 
we  see  the  brain  and  nerve  bestowing  upon  the 
other  parts  of  the  frame.  W e are  familiar  with  its 
uses  ; wc  know  the  kinds  of  bodies  which  are  cal- 
culated to  impress  the  different  organs  •,  and  even 
the  manner  in  which  those  bodies  eflbct  their  im- 
pressions j and  farther,  we  can  define  and  trace 


n6  OF  THE  BRAIN  AND-NERVES. 

the  limits  of  the  senses  themselves.  Thus,  for  in- 
stance, we  can  determine  the  extent  of  vision, 
hearing,  &c.  but,  when  we  ascend  one  step  higher 
in  our  researches,  and  inquire  into  the  nature  of 
the  brain  and  its  operations,  our  reasoning  becomes 
but  conjecture,  and  the  further  we  advance,  the 
more  are  we  lost  in  wonder  and  admiration  of  this 
astonishing  part  of  our  system. 

Even  the  means  w'hich  the  brain  employs  for 
sending  her  commands,  and  excitement  to  volun- 
t.'iry  motion,  along  the  nerves,  have  exhausted  the 
fertile,  but  fanciful  regions  of  hypothesis,  w’ithout 
success.  Some  have  supposed,  that  an  extremely 
subtile  fluid,  secreted  in  the  brain,  and  flowing 
through  the  nerves,  was  the  immediate  cause  of 
sensation  and  motion  : others,  again,  to  account 
for  its  rapidity,  have  asserted  that  the  fluid  must 
be  electric  ; but  both  opinions  have  no  absolute 
proof  for  their  foundation.  Certainly  the  electric 
fluid  may  possess  a celerity  of  motion,  equal  to 
that  with  which  the  will  sends  her  commands  to 
the  different  parts  of  the  body.  Louis  the  Fif- 
teenth had  two  thousand  men  drawn  up  in  line,  to 
be  electrified  with  their  hands  locked  together ; 
when  the  shock  was  propagated  with  such  velocity, 
as  to  be  felt  at  the  most  distant  extremity  of  the 
line  at  the  same  instant  in  which  it  was  received 
by  the  first  man  ; but  then  wc  cannot  conceive 
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how  such  a fluid  could  be  confined  within  the 
soft,  pulpy,  substances  of  the  nerves,  and  prevented 
from  dissipating  itself  through  their  surrounding 
parts,  which  are  conductors  of  the  electric  fluid. 

The  galvanic  influence  is  that  which  is  created 
by  placing  the  bare  muscles  of  an  animal  upon 
a plate  of  metal,  and  communicating  the  nerve 
of  a limb  with  the  plate  by  means  qf  another 
metal  of  a different  kind,  as  with  zinc  and  silver. 
This  is  the  simplest,  form  of  the  experiment,  but 
it  has  been  varied,  and  so  improved  upon  as 
to  accumulate  a prodigious  power  by  combining 
many  such  pieces.  It  is  by  far  the  most  potent 
exciter  of  the  nervous  energy  we  are  yet  acquaint- 
ed with.  It  produces  forcible  contractions  in  every 
part  of  the  body  after  death,  even  when  common 
electricity  fails,  and  long  after  other  agents  have 
ceased  to  produce  the  least  effects  on  the  muscles. 
In  the  living  animal  it  will  excite  sensations  of 
taste,  of  sight,  and  of  painful  feeling,  if  applied  to 
the  eye,  to  the  tongue,  or  to  the  bare  skin. 

Still,  however,  it  is  an  error  to  imagine  the 
metallic  influence  is  really  the  nervous  power ; it 
is  certainly  not  so,  but  merely  an  active  stimulus 
to  the  nerves,  and  is  probably  an  electrical  phe- 
nomenon, although  the  mode  of  its  operation  be 
quite  unknown.  The  opinion  noAv  most  generally 
received  Is,  that  the  blood  in  passing  through  the 
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lungs,  receives  certain  properties  from  the  air, 
which  it  afterwards  gives  out  in  its  circulation 
over  the  rest  of  the  body  5 and  as  one  sixth  part 
of  the  blood  of  the  whole  system  is  constantly 
circulating  in  the  brain,  it  is  reasonably  supposed, 
that  this  great  quantity,  too  great  for  the  mere 
nourishment  and  renewal  of  the  wasted  parts  of 
that  organ,  is  intended  for  thesecretion  ofthosepro- 
perties  which  it  has  imbibed  from  the  atmosphere, 
and  by  which  the  nerves  perform  their  function. 

We  shall  close  this  article  by  contemplating,  for 
a moment,  the  brain  in  its  intellectual  operations. 
It  is  not  the  mind  of  an  individual,  nor  of  a na- 
tion, however  able  and  enlightened,  that  can  lead 
* us  to  the  extent  of  the  powers  evolved  by  the 
bram.  To  estimate  the  capacity  of  this  wonderful 
organ,  it  is  necessary  to  extend  our  view  to  the 
whole  system  of  the  human  race,  and  trace  their 
history  from  the  remotest  period,  along  the  lapse 
of  ages,  to  the  present  time  : it  is  in  the  numerous 
5)'stems  which  man  has  contrived  and  executed 
during  this  long  interval,  for  the  accomplishment 
of  his  happiness,  that  we  see  him  displaying  his  in- 
tellectual powers  : all  his  establishments,  political, 
civil,  and  military,  are  merely  developements  of 
,thc  mental  faculty  : by  it  have  been  framed  all 
his  regulations,  social,  and  moral ; every  improve- 
ment, every  degree  beyond  the  mere  state  of  nature 
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has  Its  origin  from  this  source,  It  is  the  foundation 
of  all  our  present  civilization. 

By  his  superior  intellect,  the  philosopher  sur- 
veys the  creation  around  him,  and  transfuses  into 
the  affairs  of  men,  the  wisdom,  and  beneficence,, 
which  he  discovers  in  the  system  of  .the  universe. 
The  astronomer,  by  the  force'  of  his  mind,  pene- 
trates the  heavens,  and,  discovering  new  worlds, 
peopled,  perhaps,  with  myriads  of  unknown  beings, 
sublimes  the  soul,  and  expands  our  admiration  of 
the  Supreme  Being  and  his  works.  By  the  same 
means  the  chemist  Is  enabled  to  analyse  the  va- 
rious substances  in  creation  around  him,  and, 
tracing  nature  to  her  recesses,  draws  forth  valuable 
instructions  for  the  application  of  bodies,  to  our 
necessities,  and  our  gratifications.  While  the 
bulk  of  mankind,  led  by  the  genius  and  science  of 
others,  are  directed,  nevertheless,  in  all  their  pro- 
ceedings, by  the  same  Intellectual  faculty,  though 
using  it  in  a more  humble  degree  ; but  even  this 
extensive  view  of  the  collective  operations  of  the 
brain,  only  enables  us  to  estimate  the  ability  of 
that  organ  to  the  present  time  ; the  powers  it  may 
unfold  under  new  circumstances  and  combinations 
in  life,  remain  for  futurity  to  ascertain. 
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OF  THE 

SENSES  AND  TEIEIR  ORGANS. 

Next  in  order  to  the  brain  and  nerves,  come 
tlic  organs  of  the  senses  : as  was  observed  before, 
the  mind  in  the  brain  being  intended  to  hold  a 
correspondence  with  all  the  material  beings  around 
her,  requires  to  be  furnished  with  organs  which 
can  receive  the  different  kinds  of  impressions  that 
may  be  made  *,  hence  she  has  the  eye  for  seeing, 
the  car  for  hearing,  the  nose  for  smelling,  the 
tongue  for  tasting,  and  the  skin  for  feeling.  By  the 
various  impressions  which  these  parts  receive,  and 
transmit  along  their  nerves  to  the  brain,  the  mind 
becomes  acquainted  with  the  creation  which  she 
inhabits.  We  shall  commence  with  the  descrip- 
tion of  the  eye. 

Of  Vision. 

The  eye  is  lodged,  for  its  safety,  in  a socket  form- 
ed partly  by  the  bones  of  the  skull,  and  by  those 
of  the  face  : and  for  the  greater  security  of  this 
delicate  organ,  it  is  defended  on  the  outside  by  the 
eye-lids,  which  serve  as  an  occasional  covering 
against  external  bodies  ; while  a fine,  limpid  fluid, 
secreted  from  a small  gland,  which  is  situated  near 
the  outer  angle  of  the  eye-lids,  is  constantly  spread 
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over  tlie  surface  of  the  eye,  to  keep  It  mbist  and 
transparent  j and  to  wash  away  those  particles, 
which,  floating  in  the  air,  might  have  attached 
themselves  to  this  surface,  and  produced  injury. 
This  fluid,  called  the  tears,  afterwards  passes  off 
by  two  small  openings  at  the  opposite  or  inner 
angle  of  the  eye  ; and  thence  descends  by  means 
of  a canal,  into  the  nose.  ^ The  eye-lashes  grow 
out  from  the  edges  of  the  lids,  and  serve  not  only 
to  protect  the  eye  from  insects  and  minute  bodie^; 
but  also  to  moderate  the  action  of  the  rays  of 
light  in  their  passage  to  the  eye : and  these  rows 
of  hair,  together  with  the  eye-brows,  are  likewise 
intended  to  ornament  the  countenance. 

Each  eye-ball  is  partly  transparent  and  partly 
opake  : the  former  portion  transmits  the  rays  of  v 
light  to  the  nerve,  which  is  spread  at  the  back  part 
.of  the  eye-,  while  the  latter  serves  as  a covering 
to  this  organ,  and  is  intended  also  to  ccxnfme  the 
waters  of  the  eye,  and  limit  the  passage  of  the  rays 
of  light..  The  opake  part  consists  first,  of  the 
white  outside  coat  which  covers  all  the  back  part 
of  the  globe  of  the  eye,  and  running  forward  joins 
its  anterior  edge  to  that  of  the  transparent  coat, 
called  cornea,  and  which  is  placed  at  the  fore  part 
of  the  eye.  These  two  coats  fonri  the  outside 
covering  or  case  for  containing  tlr;  other  parts  of 
the  eye,  and  from  their  diftcrence  of  structure 
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and  use,  are  not  inaptly  compared  to  the  out- 
side case  of  a watch,  the  transparent  coat  an- 
swering to  the  glass,  and  the  opake  one  to  the 
case  into  which  it  is  fixed.  It  is  the  external  part 
of  this  opake  coat  which  forms  the  white  of  the 
eye.  Immediately  upon  the  inside  surface  of  this 
coat  is  spread  another,  the  choroid,  which  is  also 
opake,  but  being  of  a more  delicate  structure  than 
the  former,  serves  as  a soft,  easy  bed  for  the 
optic  nerve  to  expand  upon.  This  coat  also 
runs  forward  towards  the  circular  edge  of  the 
transparent  part  of  the  eye,  and  here  its  edges  ap- 
pear to  be  thrown  off,  to  form  a kind  of  curtain 
with  an  opening  in  the  middle,  the  pupil,  for  the 
passage  of  the  rays  of  light.  This  curtain  is  called 
the  iris,  and  together  with  the  choroid  coat,  of 
which  it  seems  to  be  a continuation,  owes  its  dark 
colour  to  a black  mucus,  not  dissimilar  to  that 
which  is  found  under  the  scarf-skin  of  the  negroe ; 
and  which  is  spread  more  or  less  on  the  surfaces 
of  these  parts  of  the  eye  for  the  purposes  of  accu- 
rate and  distinct  vision  by  absorbing  the  super- 
fluous rays.  The  optic  nerve  descending  directly 
from  the  brain,  passes  through  an  opening  into  the 
orbit,  to  enter  the  posterior  side  of  the  eye  in  a 
trunk,  about  the  size  of  a goosequill.  Having 
penetrated  the  coats  which  we  have  described,  it 
then  expands  into  a very  delicate  membrane, 
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lining  the  ball  of  the  eye,  for  receiving  the  rays  of 
light,  which  the  transparent  parts  of  the  eye  trans- 
mit to  it.  We  will  now  describe  those  parts. 

The  lucid  or  transparent  portion  of  the  eye 
constitutes  the  principal  share  of  this  organ,  and 
is  composed  of  extremely  fine  and  pellucid  mem- 
branes, and  humors  of  a greater  or  less  density  : 
the  first,  and  principal  membrane  is  that  which 
we  have  compared  to  the  glass  of  a watch,  serving 
at  the  fore  part  of  the  eye  as  a covering  to  the 
parts  within,  and  calculated  also  to  transmit  the 
rays  of  light.  Immediately  before  the  retina  or 
expansion  of  the  optic  nerve,  and  occupying  the 
posterior  part  of  the  eye,  lies  the  vitreous  humour, 
so  called  from  its  resemblance  to  fused  glass.  This 
humour  consists  of  a fine  clear  liquid,  contained 
within  the  very  minute  cells  of  a delicate  mem- 
brane: and  is  a little  hollowed  at  its  fore-part  for 
lodging  another  humour,  the  crystalline,  which  is 
of  a firmer  texture,  and  of  a lenticular  shape.  All 
the  remaining  space  of  the  eye  is  lilled  with  W'hat  is 
named  the  aqueous  humour,  because  it  is  a thin, 
clear  water,  not  contained  within  any  cells,  but 
lying  immediately  in  contact  with  the  coats  and 
other  parts  of  the  eye  : this  fluid  supports  the  con- 
vexityof  the  eye  before,  and  will  escape  on  punctur- 
ing the  transparent  cornea, which  lies  on  itsoutside. 

Vision  is  cfiected  by  the  eye  through  the  medium 
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of  light,  for  the  rays  passing  directly  from  the 
objects  which  we  behold,  to  this  organ,  penetrate 
its  transparent  parts,  till  they  fall  upon  and  im- 
press the  retina  or  expanded  nerve  at  the  bottom 
of  the  eye  : now  the  scope  of  vision  being  great, 
while  the  retina  or  seat  of  impression  is  but  limited 
in  size,  it  folloM's  that  objects  can  be  painted  only 
in  miniature  on  this  part,  and  that  for  this  pur- 
pose its  apparatus  was  necessary,  to  converge 
the  rays  of  light,  so  that  they  conveyed  a dimi- 
nished figure  of  the  object  to  the  nerve  of  the  eye  : 
this  is  really  and  principally  the  use  of  the  trans- 
parent humours  of  this  organ.  They  refract  and 
converge  the  rays  of  light.  In  die  manner  of  a 
camera  obscura  •,  which  represents  an  artificial 
eye  ; so  that  a distinct  Image  of  the  object  we  look 
at,  is  formed  at  the  bottom  of  the  eye  ; and  this 
point  of  convergence  of  the  rays,  is  called  its  focus. 
As  in  a camera  obscura,  so  also  on  the  retina,  ob- 
jects are  painted  in  an  inverted  position  : this  hap- 
pens from  the  necessary  decussation  or  crossing 
of  the  rays  in  their  passage  to  the  nerve,  and  may 
be  seen  by  cutting  away  the  back  part  of  the  opake 
coat  of  the  eye,  and  placing  a piece  of  paper  to 
receive  the  object : habit  alone  enables  us  to  judge 
of  the  true  situation,  and  likewise  of  the  distance 
and  magnitude  of  objects.  ']’o  a young  man  w'ho 
was  born  blind,  and  who  was  couched  by  Mr. 
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Cheseldon,  every  object  (as  he  expressed  him- 
self) seemed  to  touch  his  eyes  as  what  he  felt  did 
his  skin  ; and  he  thought  no  objects  so  agreeable 
to  him  as  those  which  were  smooth  and  regular, 
although  far  some  time  he  could  form  no  judg- 
ment of  their  shape,  or  guess  what  it  was  in  any 
of  them  that  was  pleasing. 

In  order  to  paint  objects  distinctly  on  the  re-, 
tina,  the  cornea  or  transparent  fore  part  of  the  eye 
is  required  to  have  such  a degree  of  convexity, 
that  the  rays  of  light  may  be  collected  at  a certain 
point,  so  as  to  terminate  exactly  on  the  nerve  ; if 
the  cornea  be  too  prominent,  the  rays,  by  converg-  , 
ing  too  soon,  will  be  united  before  they  reach  the 
retina,  as  is  the  case  with  near-sighted  people  ; 
and,  on  the  contrary,  if  it  be  not  sufficiently  con- 
vex, the  rays  will  not  be  perfectly  united  when 
they  reach  the  back  part  of  the  eye,  which  hap- 
pens to  long-sighted  persons,  and  which  is  found 
constantly  to  take  place  as  we  approach  to  old 
age,  when  the  eye  gradually  flattens.  These  de- 
fects are  to  be  supplied  by  means  of  glasses.  He 
who  has  too  prominent  an  eye,  will  find  his  vision 
improved  by  means  of  a concave  glass,  which  by 
scattering  the  rays,  counteracts  its  too  great  con- 
verging powers  ; and,  upon  the  same  principles,  a 
convex  glass  will  be  found  useful  to  a person 
whose  eye  is  naturally  too  flat. 
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Of  Htari/.'g. 

Kvery  one  knows  the  figure  of  the  external 
car,  which  collects  the  modulated  air  by  its  irre- 
gular surface,  and  curiously  winding  channel,  for 
the  propagation  of  sound  in  the  internal  parts  : we 
Avill  therefore  pass  to  the  description  of  the  latter. 

The  internal  car,  the  immediate  organ  of  hear- 
ing, is  seated  within  the  temporal  bone  of  the 
skull,  and  consists  of  certain  cavities,  labyrinths, 
and  passages  hollowed  out  of  its  substance  j to- 
gether with  their  fine  lining  membranes,  some 
very  minute  bones,  and  the  auditory  nerve. 
M he  first  passage  is  a canal  of  considerable  length, 
which  leads  from  the  external  to  the  internal  eari 
it  is  lined  with  a fine  membrane,  and  is  furnished 
with  several  small  hairs  for  guarding  the  parts 
within  from  the  entrance  of  insects.  The  inner 
extremity  of  this  canal  is  closed  by  a thin  trans- 
parent membrane,  set  in  a bony  circle  like  a drum- 
head ; under  this  membrane  runs  a branch  of  a 
nerve ; and  Immediately  beyond  it  lies  a small 
cavity,  called  the  drum  of  the  ear  ; this  cavity 
contains  a chain  formed  bv  four  small  bones,  which 
are  furnished  with  muscles,  and  cartilages,  and 
regular' articulations:  it  is  of  a hemispherical  shape, 
and  has  four  openings  from  it : the  first  is  a small 
canal  communicating  with  the  back  part  of  the 
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mouth  : the  other  three  are  holes  which  open  into 
different  recesses  of  the  ear,  and  are  covered  with 
a very  fine  membrane.  One  of  these  openings 
directly  leads  through  a bony  partition,  into  what 
is  called  the  labyrinth  of  the  ear  : this  part  of  the 
organ  of  hearing  consists  first  of  an  irregular  ca- 
vity much  smaller  than  the  drum  of  the  ear  ; 
next  of  three  semicircular  canals,  each  of  about  a 
line  in  diameter,  and  which  open  by  both  their 
extremities  into  this  cavity ; and  lastly  of  a spiral 
canal  not  unlike  the  shell  of  a snail,  making  two 
turns  and  a half  from  the  basis  to  its  apex,  and 
opening  also  into  the  former  cavity  : all  these 
parts  of  the  labyrinth  are  lined  with  a very  fine 
membrane,  and  are  filled  with  a watery  fluid, 
which  transmits  to  the  nervous  pulp  in  contact 
with  it,  the  vibrations  it  receives  from  tire  mem- 
brane separating  the  labyrinth  from  the  drum  of 
the'ear. 

From  the  situation,  the  variety,  and  the  mi- 
nuteness of  the  parts  composing  the  ear,  we  are  not 
permitted  to  know  exactly  the  mode  of  action  of 
this  intricate  but  admirable  organ  : it  is  certain 
however,  that  the  auditory  nerve  which  is  dis- 
tributed over  the  whole  of  the  labyrinth,  is  the 
seat  of  the  sense  of  hearing;  and  that  a certain 
modulation  of  the  air,  collected  by  the  funnel-like 
shape  of  the  external  ear,  and  conveyed  through 
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the  first  canal  which  we  have  described  to  the 

membrane,  and  thence  communicating  its  vibra- 
tions to  the  nerve,  is  the  cause  of  heai-ing.  That 
sound  is  propagated  to  the  ear  by  means  of  the 
air,  is  proved  by  ringing  a bell  under  the  receiver 
of  an  air-pump  : the  sound  it  affords  being  found 
to  diminish  gradually  as  the  air  becomes  exhaust- 
ed, till  at  length  it  ceases  to  be  heard  at  all.  We 
shall  now  describe  the  manner  in  which  it  is  sup- 
posed, that  hearing  is  effected. 

Sound  being  created  by  the  stroke  of  some  body 
against  another,  causes  an- undulating  action  in  the 
surrounding  air,  not  unlike  to  the  circles  which 
take  place  on  throwing  a stone  into  smooth  water; 
and  these  waves  of  the  air,  travelling  at  the  rate  of 
about  thirteen  miles  in  a minute,  beat  against  the 
external  ear  : here  they  are  collected  and  con- 
veyed through  the  canal  to  the  membrane  closing 
the  drum  of  the  ear.  Against  this  membrane 
thev  strike  so  as  to  force  it  into  oscillation,  when 
the  vibration  is  propagated  onwards  by  the  small 
bones  in  the  drum  of  the  ear,  till  it  reaches  the 
labyrinth,  where  communicating  its  impulse  to  the 
watery  fluid  contained  in  its  cavities,  the  auditory 
nerve  at  length  becomes  affected  by  the  tremour 
of  the  water,  and  the  sense  of  sound  is  produced. 
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Of  Smelling. 

The  nose,  the  organ  of  this  sense,  forms  a pro- 
minent feature  in  the  human  countenance,  and 
needs  no  particular  description  : externally,  or 
that  portion  which  projects  beyond  the  face,  the 
nose  is  constructed  of  bones,  cartilages,  small 
muscles,  and  the  skin  ; the  internal  part  of  this 
organ,  which  is  the  seat  of  smelling,  has  an 
extensive  surface  formed  by  the  'convolutions  of 
four  small  bones  ; two  in  each  nostril.  A soft 
pulpy  membrane  covers  them  through  all  their 
windings,  and  upon  this  the  branches  of  the  olfac-!“ 
tory  nerve  are  copiously  distributed. 

Many  cavities  and  recesses,  formed  in  the  bones 
of  the  skull,  communicate  with  the  nose,  perhaps 
to  increase  the  power  of  the  organ  : in  addition 
to  another  purpose  for  which  they  Avere  designed, 
namely,  to  add  to  the  sonorousness  of  the  voice. 

The  sense  of  smelling  is  effected  by  the  mem- 
brane before  described.  The  subtile  and  Invisible 
effluvia  of  bodies,  consisting  of  their  volatile.  Oily, 
and  saline  particles,  being  carried  with  the  air  in 
which  they  float,  through  the  nose  in  inspiration, 
strike  against  the  almost  naked  and  soft  olfactory 
nerves  Avhich  are  every  where  spread  throughout 
this  membrane,  and  are  kept  moist  by  a constant 
secretion  of  mucus,  and  produce  in  them  a kind 
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of  feeling,  which  we  call  smelling.  This  sense, 
hesides  adding  to  our  sum  of  pleasurable  feelings, 
seems  intended  to  direct  us  to  a proper  choice  of 
aliments,  warning  us  to  avoid  those  which  may  be 
putrid  or  otherwise  dangerous ; and  also  for  ad- 
monishing us  to  fly  from  such  exhalations  and  va- 
pours as  vitiate  the  air,  and  render  it  injurious  to 
life.  When  we  wish  to  take  in  much  of  the  eflluvia 
of  any  thing,  we  naturally  close  the  mouth,  that  all 
the  air  we  inspire  may  pass  through  the  nostrils, 
and  at  the  same  time,  by  means  of  the  muscles  of 
the  nose,  the  nostrils  are  dilated,  and  a greater 
quantity  of  air  is  drawn  into  them.  In  many  qua- 
drupeds who  are  to  find  out  their  food  at  a con- 
siderable distance,  or  are  compelled  to  select  what 
is  proper  for  them  from  much  that  is  improper, 
the  sense  of  smelling  is  much  stronger  than  in  man : 
and  even  with  him  it  differs  in  acuteness,  as  it  has 
been  more  or  less  vitiated  by  a variety  of  smells. 

OJ  the  Taste. 

Another  sense  which  the  all-wise  creator  has 
given  to  assist  us  In  the  proper  choice  of  food,  and 
also  for  combining  pleasure  with  the  necessity  of 
taking  in  fresh  nourishment,  is  the  sense  of  taste  j 
this  property  resides  in  the  nervous  extremities  or 
papillae,  which  lie  upon  the  extremity  and  sides  of 
the  tongue ; and  is  excited  by  the  contact  of  thosie 
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bodlesj  whose  properties  are  calculated  to  act  upon 
these  nerves.  Thus  by  making  different  kinds  of 
impressions,  owing  to  their  various  qualities  some 
substances  being  mild,  others  acrid  and  pungent, 
are  the  different  tastes  of  sour,  sweet,  austere,  &c. 
produced  ; but  the  particular  state  of  these  nervous 
papillcE  of  the  tongue,  with  respect  to  their  mois- 
ture, their  figure,  and  their  covering,  will  produce 
a considerable  difference  in  the  exercise  of  this 
sense ; hence  it  varies  in  different  people,,  and 
suffers  great  changes  even  in  the  same  person,  by 
sickness  and  by  health. 

The  capability  of  the  tongue  to  feel  a difference 
of  tastes,  has  been  providently  implanted,  that  we 
might  distinguish  such  food  as  is  most  salutary : 
for  in  general  those  which  are  so  are  found  to  be 
pleasant,  and  those  which  are  ill-tasted  are  rarely 
fit  for  our  nourishment.  In  this  manner  nature 
has  invited  us  to  take  necessary  food,  as  well  by 
the  pain  called  hunger,  as  by  the  pleasure  arising 
from  the  sense  of  taste.  But  brute  animals,  who 
have  not,  like  ourselves,  the  advantage  of  learning 
from  each  other  by  instruction,  have  the  faculty 
of  distinguishing  flavours  more  accurately,  by 
which  they  are  admonished  to  abstain  cautiously 
from  poisonous  or  unhealthy  food  *,  and  therefore 
it  is  that  herbivorous  animals,  to  which  a great 
diversity  of  noxious  plants  is  offered  amongst 
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their  food,  arc  furnished  with  long  and  large  pa- 
pillae in  the  tongue ; which  are  not  so  necessary 
to  man. 


Of  Touch. 

The  sense  of  touch  Is  that  faculty  by  which  we 
distinguish  certain  properties  of  bodies  by  the  feel ; 
and  in  a general  acceptation,  may,  perhaps,  not 
improperly,  be  said  to  exist  in  all  the  parts  of  the 
body  possessed  of  sensibility.  But  the  term  is  com- 
monly confinedtothe  nervous  extremities  or  papillae 
'of  the  skin,  and  which  being  more- numerous,  or 
covered  with  thicker  or  thinner  cuticle  in  some 
places  than  in  others,  give,  as  we  before  observed, 
a grosser  or  finer  degree  of  feeling  to  the  different 
parts : these  papillae  arc  capable  of  being  im- 
pressed by  the  exterior  properties  of  bodies, 
whence  the  mind  is  enabled  to  form  ideas  of  their 
solidity,  moisture,  inequality,  smoothness,  dry- 
ness, fluidity,  and  also  of  their  degree  of  heat. 
But  the  part  of  the  skin  which  possesses  this  sense- 
more  perfectly  for  the  examination  of  substances, 
is  that  covering  the  points  of  the  fingers  *,  which 
from  the  peculiar  disposition  of  its  nervous  papillae, 
and  also  the  convex  shape  of  the  part  on  which 
they  lie,  is  admirably  calculated  for  enquiring 
into  the  nature  of  bodies  by  the  feel. 

We  have  now  rapidly  described  the  senses  and 
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their  organs  ; in  each  of  the  latter  we  have  seen 
the  nerve  to  be  the  seat  of  impression ; and  the 
organ  itself  a kind  of  apparatus  for  conveying  to 
the  nerve  a particular  influence  from  the  im- 
pressing object.  'Thus  the  transparent  parts  of 
the  eye  are  calculated  to  transmit  the  rays  of 
light  to  the  nerye  which  is  spread  behind  them  : 
the  ear  to  collect,  concentrate,  and  propagate  the 
vibrations  of  sound,  till  they  strike  against  the 
nerv-es  distributed  in  the  labyrinth  ; and  the  nose, 
tongue,  and  Angers,  are  so  constructed  as  that  the 
nerves  which  are  spread  upon  those  parts  receive 
difihrent  kinds  of  impressions  by  contact,  owing 
partly  to  the  difference  of  the  medium  through 
which  the  nerves  are  acted  upon  ; the  membrane 
which  covers  them,  being  in  some  organs  of  a diffe- 
rentstructure,and  sometimes  denser  than  in  others. 
Hence  we  see  that  there  is  a common  seat  for  im- 
pression in  all  the  organs,  that  the  difference  of 
sense  is  created  by  the  organ  itself,  whose  pe- 
culiar construction  is  calculated  to  receive  only  a 
particular  influence  from  the  impressing  body. 
What  admirable  simplicity  ! and  yet  how  astonish- 
ing arc  the  operations  of  these  beautiful  parts  of 
our  mechanism. 
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Of  the  Face. 

Some  of  the  organs  which  we  have  described, 
assist  in*  composing  the  face  ; it  will  be  in  order, 
here,  to  trace  its  other  parts,  and  then  to  observe 
generally  of  this  expressive  and  striking  portion  &f 
our  frame. 

Besides  the  eyes,  nose,  and  ears,  the  other  parts 
of  the  face  present  separately  nothing  very  parti- 
cular in  their  structure  or  uses.  Tlic  fore-head 
covers  the  greatest  part  of  the  frontal-bone  of  the 
skull,  on  the  inside  of  which  lies  the  brain,  des- 
cending as  low  as  the  orbits ; and  it  is  ornamented 
at  its  lower  edge  by  the  eye-brows,  which  also 
serve  as  defences  to  the  eyes  : from  the  fore-head 
the  skin  is  continued  to  form  the  eye-lids,  whose 
uses,  together  with  that  of  the  beautiful  row  of 
hairs  which  grows  from  each  of  their  edges,  we 
have  already  explained.  The  cheeks  serve  as 
side-walls  to  the  cavity  of  the  mouth,  and  also  con- 
stitute the  principal  share,  of  the  face  ; in  many 
persons  they  are  tinged  with  the  rosy  bloom  of 
health,  and  are  lined  on  the  inside  with  a mem- 
brane full  of ^ small  glands,  for  secreting  a liquid 
to  moisten  the  mouth.  The  lips  compleat  the 
cavity  of  the  mouth,  and  form  its  aperture;  they 
are  moved,  as  was-before  observed,  by  several  small 
muscles,  and  are  covered  on  their  edges  with  a 
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beautiful  red  border,  consisting  of  fine,  villous 
papillse,  closely  connected  together,  and  extremely 
sensible ; being  defended  only  by  a very  thin  mem- 
brane. While  the  chin  terminates  the  inferior 
boundary  of  the  face,  and  compleats  the  number 
of  its  divisions. 

f 

The  features  of  the  face  viewed  collectively  pre- 
sent a striking,  but  beautiful  characteristic  of  the 
superior  nature  of  man : perhaps  in  the  whole 
creation  there  is  not  another  object  which  breathes 
so  many,  such  various,  and  such  elevated  Influences, 
as  does  the  human  countenance.  It  is  the  image 
of  the  soul,  the  place  where  her  ideas,  motions, 
&c.  are  chiefly  set  to  view,  and  die  seat  of  the 
principal  organs  of  sense.  To  the  countenance 
we  naturallv  look  in  conversation  for  the  full 
meaning  of  the  words  expressed ; and  by  It  we 
are  enabled  to  anticipate  the  emotions  and  feelings 
of  others,  before  they  yet  reach  the  tongue.  It 
speaks  a language  peculiar  to  itself,  anticipating 
and  outstripping  all  others  in  rapidity  ; which  is 
general  to  all  nations,  and  intelligible  to  every  in- 
dividual of  the  whole  human  race  : by  this  lan- 
guage have  our  circum-navigators  been  able  to  hold 
converse  with,  and  interchange  civilities  between 
themselves  and  the  untutored  inhabitants  of  remote 
regions.  Even  the  brute  animals,  whom  man  has 
domesticated  and  made  his  occasional  companions, 
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are  not  ignorant  of  this  kind  of  expression  : wivca 
' the  clog  wants  to  know  the  commands  of  liis 
master,  unable  to  understand  them  in  the  compli- 
cated sounds  of  his  speech,  he  looks  intently  upon 
his  face,  and  endeavours  to  collect  from  it  his 
wishes  and  the  disposition  with  which  he  regards 
him.  Nor  does  this  expression  entirely  forsake 
the  face  of  man  even  in  death.  All  the  affections 
of  the  mind  are  more  or  less  portrayed  in  turn  in 
this  limited  but  expressive  field : love,  pity,  cou- 
rage, fear,  calmness,  anger,  and  every  other  mark- 
ed eondition  of  the  mind  gives  a peeuliar  disposi- 
tion to  either  the  whole  or  some  features  of  the 
face ; and  wh'en  we  see  them  Impressed  by  cha- 
racters expressive  of  virtue  and  wretchedness,  of 
injury  and  innocence,  our  feelings  are  awakened, 
and  the  noblest  sympathies  of  our  nature  ealied 
forth  in  favour  of  the  sufferers. 

To  the  size  and  proportion  of  the  bones  under-  . 
neath,  and  which  constitute  the  basis  of  the  face, 
is  the  difference  of  features  to  be  principally  attri- 
buted j youth,  age,  sickness,  health,  and  even  the 
stronger  affections  of  the  mind,  no  doubt,  have  an 
effect  in  changing  the  countenance  ; but  that  di- 
versity of  feature  consisting  of  the  difference  of 
length,  breadth,  or  projection,  depends  chiefly 
upon  the  bony  frame  that  lies  below  it.  Hence 
arises  the  Aquiline,  the  Grecian,  and  the  flat  or 
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African  nose ; also  the  Ihgh  cheeks  of  the  Tartars, 
:uid  the  more  regular  on^es  of  the  people  inhabit- 
ing the  west  of  Europe  ; likewise  the  projection 
and  sharpness,  the  breadth  and  flatness  of  the 
chin  of  ditFerent  persons. 

- From  this  difference  of  features,  is  that  great 
diversity  produced,  which  varies  the  countenances 
not  only  of  nations,  but  also  of  individuals*,  so 
that  no  two,  perhaps,  of  the  whole  family  of  man- 
kind could  be  found  exactly  alike.  But,  notwith- 
standing this  ’surprising  diversity,  we  are  not  to 
suppose  that  the  individual  features  composing 
each  face  are  different  from  those  of  all  other 
faces ; we  are  rather  led  to  believe,  that,  like  the 
letters  of  the  alphabet,  features  are  confined  to  a 
limited  number  of  kinds  or  sorts ; but  that  each  is 
capable  of  an  indefinite  number  of  combinations 
with  other  features  *,  and  that  as  from  twenty-four 
letters  all  the  words  composing  a language  are  con- 
stituted, so  are  produced,  from  perhaps  a very  few 
kinds  of  features,  by  transposition,  the  astonishing 
and  beautiful  variety  of  faces  we  see  around  us. 

This  supposition  is  supported  by  the  simplicity 
of  means  with  which  nature  is  known  to  delight 
in  for  effecting  her  purposes ; and  in  a great  de- 
gree by  the  likeness  which  often  exists  between 
two  faces,  and  which,  in  some  cases,  is  so  perfect, 
that  one  shall  be  mistaken  for  the  other.  For 
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a further  knowledge,  however,  of  this  beautiful 
and  expressive  part' of  our  frame,  we  refer  the 
reader  to  the  writings  of  the  celebrated  Lavater  on 
the  human  physiognomy. 

Of  the  Complexion . 

The  colour  of  the  skin  has  engaged  the  atten- 
tion of  most  naturalists,  and  by  the  diversities 
which  it  exhibits  among  different  races  of  people, 
it  once  gave  rise  to  opinions,  some  of  which  were 
innocent,  but  others  extremely  injurious  to  the 
happiness  of  mankind  5 as  directly  asserting, 
that,  in  violation  of  the  eternal  principles  of  jus- 
tice, and  the  sacred  rights  of  humanity,  the  people 
of  one  colour  had  a right  to  seize  and  enslave  those 
of  another.  B,ut  nov/  the  seat  of  colour  being 
discovered,  and  some  of  the  circumstances  which 
influence  its  changes  being  known,  those  erroneous 
opinions  are  exploded ; and  instead  of  seeing 
grounds  forjhe  assault  and  slavery  of  our  fellow- 
creature,  in  the  difference  of  his  complexion  from 
ours,  the  philosopher  contemplates  the  shades  of 
the  human  countenance,  as  he  does  the  variety  of- 
its  features,  and  beholds  alike  in  both  the  provident 
design  and  work  of  the  supreme  architect. 

It  was  not  till  lately  that  the  true  seat  of  the 
colour  of  the  skin  became  known.  Prior  to  this, 
anatomists  supposed  that  colour  depended  on  the 
outer  or  scarf  skin  ; and  before  the  dissection  of 
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the  luiman  body,  it  might  have  been  even  imagin- 
ed that  colour  entered  deeper  than  the  skin,  and 
had  influence  on  the  other  and  more  internal 
parts  of  the  frame.  Malpighi,  an  eminent  Italian 
physician,  at  length  led  to  the  knowledge  of -its 
true  seat.  He  was  the  first  Avho  found  that  the 
skin  of  the  human  body  consisted  of  three  parts, 
separable  one  from  the  other  ; namely,  the  scarf- 
skin  which  is  external,  the  thicker  or  true  skin 
beneath  it,  and  a coagulated  substance  which  lies 
between  both.  On  future  investigation  it  was 
discovered  that  this  coagulated  substance  was  ex- 
clusively the  seat  of  colour  in  the  skin,  and  what 
caused  the  various  shades  of  complexion  in  the 
different  inhabitants  of  the  globe,  d his  discovery 
has  been  since  fully  confirmed  by  anatomical  ex- 
periments. If  the  scarf  skin  be  separated  from 
the  coagulated  substance  underneath,  it  will  be 
found  to  be  semitransparent ; this  is  invariably 
the  case  v/ith  the  scarf-skin  of  the  blackest  negroe, 
and  with  that  of  the  purest  white.  Whence  it 
follows  that  the  outer  skin  of  both  being  similar 
in  transparency  and  colour,  (and  the  inner  or 
thicker  skin  being  known  not  to  difier  in  persons 
of  the  most  opposite  complexions)  the  intermediate 
coagulated  substance  must  be  the  seat  of  colour  ; 
and  this  substance  varying  in  its  tint,  and  appear- 
ing through  the  transparent  scarf-skin,  gives  them 
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those  different  complexions  which  strike  us  so  for- 
cibly in  contemplating  the  human  race. 

Whatever  causes  co-operate  in  creating  these 
appearances,  produce  them  by  acting  upon  the 
coagulated  substance ; which,  from  the  almost 
incredible  manner  in  which  the  scarf-skin  is  per- 
forated, is  as  accessible  as  this  skin  itself.  These 
causes  aye  probably  those  various  qualities  of  things, 
which,  combined  with  the  influenge  of  the  sun, 
contribute  to  form  what  we  call  climate.  For  the 
coagulated  substance  is  found  to  vary  in  its  colour 
from  the  equator  to  the  poles ; being,  in  the  high- 
est latitudes  of  the  temperate  zone,  generally  and 
perpetually  fair,  but  becoming  swarthy,  olive, 
tawny,  and  black,  as  we  descend  towards  the 
south. 

These  different  colours  are  no  doubt  best  adapt- 
ed to  their  respective  zones  •,  although  we  arc 
ignorant  how  they  act  in  fitting  us  for  situations 
that  are  so  different ; and  the  capability  of  the 
human  constitution  to  accommodate  itself  to  e\>erv 
climate,  by  contracting  after  a due  time  the  shade 
proper  to  it,  affords  a fine  illustration  of  the  bene- 
volence of  the  deity.  This  pliancy  of  nature  is 
favourable  to  the  encrease  and  extension  of  man- 
kind, and  to  the  cultivation  and  settlement  of  the 
earth  : it  tends  to  unite  the  most  distant  nations ; 
to  facilitate  the  acquisition  and  improvement  of 
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science,  which  would  otherwise  be  confined  to  a 
few  objects  and  to  a very  limited  range  : and  also, 
by  opening  the  way  to  an  universal  intercourse  of 
men  and  things,  to  elevate  the  various  nations  of 
the  earth  to  the  feelings  of  a common  nature,  and 
a common  interest. 

Qf  Speech. 

It  has  been  observed  in  the  introductory  view, 
that  the  mind  being  formed  for  society  and  inter- 
course with  beings  of  her  own  kind,  requires  to 
be  endowed  with  powers  of  expressing  and  com- 
municating her  thoughts  by  some  sensible  marks 
or  signs,  which  shall  be  both  easy  to  herSelf,  and 
admit  of  great  variety  ; and  that  she  is  therefore 
provided  with  the  organs  and  faculty  of  speech,  by 
which  she  can  throw  out  signs  with  amazing  faci- 
lity, and  vary  them  without  end.  We  shall  first 
examine  the  organs  for  producing  speech,  and 
afterwards  take  a view  of  this  superior  and  dis- 
tinctive faculty  of  man. 

The  organs  for  effecting  speech  are  the  mouth, 
the  windpipe,  and  the  lungs.  The  first  of  these 
is  known  to  every  one,  as  also  the  parts  which  it 
■contains  : the  windpipe  is  a passage  commencing 
at  the  back  part  of  the  mouth,  and  thence  des- 
cends along  the  neck  to  open  into  the  lungs  ; at 
Its  upper  part  it  is  constructed  of  five  thin  cartilages, 
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connected  together  by  ligaments,  and  put  into 
motion  by  small  muscles.  These  cartilages  form 
a kind  of  chamber  at  the  head  of  the  tube,  which 
is  situated  at  the  root  of  the  tongue,  and  may  be 
felt  to  project  in  the  upper  and  fore  part  of  the 
throat.  The  opening  of  this  chamber  into  the 
throat  is  a very  narrow  chink,  which  is  dilated 
and  contracted  to  produce  every  change  in  the 
modulation  of  the  voice,  by  the  muscles  attached 
to  the  cartilages.  To  defend  this  opening,  a beau- 
tiful contrivance  is  adopted  of  an  elastic  valve, 
which  falls  flat  upon  it  wdienever  we  swallow,  like 
the  key  of  a wind  instrument;  and  v.^hich  at  other 
times  rises  up  and  leaves  the  aperture  uncovered 
for  the  uninterrupted  ingress  and  egress  of  the  air 
into  the  lungs. 

The  tube  leading  to  the  lungs  is  formed  by  nu- 
merous semicircular  cartilages,  connected  by  mus- 
cular fibres  and  membranes.  They  are  elastic  and 
firm,  to  keep  the  canal  of  the  windpipe  always 
open,  and  to  resist  compression  : at  the  same  time 
it  is  nearly  as  flexible  as  though  it  was  wholly 
membranous,  and  gives  way  to  all  the  bendings  of 
the  neck  : had  it  not  been  so,  we  should  have  been 
in  perpetual  hazard  of  strangulation.  The  passage 
to  the  stomach,  or  the  gullet,  on  the  contrary, 
being  intended  only  for  occasional  use,  has  its 
sides  always  collapsed,  unless  when  distended  by 
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the  passing  food.  The  lungs  ai-e  two  cellular  bags 
for  containing  air  ; they  are  situated  in  the  chest, 
and  both  open  into  the  bottom  of  the  wind-pipe  ; 
but  of  these  we  shall  speak  more  particularly, 
when  we  shall  have  occasion  to  view  them  as 
organs  of  respiration. 

In  inspiration  the  air  dilates  the  lungs  ; these, 
like  bellows,  force  it  back  in  expiration  into  the 
wind-pipe,  which  may  be  compared  to  the  pipe  of 
an  organ  (as,  indeed,  may  be  the  whole  apparatus 
of  speech  to  a musical  instrument) : here  the  air  is 
straitened  in  its  passage,  and  made  to  rush  with 
force  along  the  tube  towards  its  upper  end,  where 
striking  against  the  elastic  cartilages  of  this  part, 
it  is  variously  modulated,  and  the  sound  of  the 
voice  produced.  But  these  cartilages  do  not  arti- 
culate the  sounds  *,  to  effect  this,  the  voice  is  re- 
quired to  pass  through  the  mouth,  where  it  is 
differently  modified  by  the  action  of  the  tongue, 
which  is  either  pushed  against  the  teeth,  or  up- 
wards towards  the  palate,  detaining  it  in  its  pas- 
sage, or  permitting  it  to  flow  freely,  by  contracting 
or  dilating  the  mouth.  It  has  been  ludicrously, and, 
perhaps,  not  Improperly  remarked  of  the  tongue, 
tliat  it  is  the  only  muscle  under  the  controul 
of  the  will  which  is  not  wearied  by  incessant  use. 

Speech  is  a high  and  distinguishing  prerogative 
of  man ; for  though  there  are  animals  who  also 
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emit  sounds  expressive  of  their  wants  and  desires, 
and  even  some  whose  voice  is  so  finely  formed  as 
to  produce  the  most  exquisite  tones,  as  in  the 
singing  of  certain  birds;  yet  man  is  the  only  being 
with  whom  tliose  sounds  are  not  debarred  an  ex- 
tensive combination,  but  can  be  modified  by  ar- 
ticulation Into  that  infinite  variety  which  consti- 
tutes the  numerous  languages  of  the  earth.  By 
this  noble  faculty  are  we  enabled  to  express  all 
our  feelings  and  inclinations ; to  communicate 
our  thoughts,  and  blend  our  energies,  our  know- 
ledge  and  discoveries  wi^h  those  of  others.  In 
written  language,  form  and  permanence  are  given 
to  evanescent  sounds  : the  ideas  and  the  improve- 
ments of  one  age  are  handed  down  to  a succeed- 
ing one.  The  superior  ticqulrements  of  one  coun- 
try are  scattered  over  distant  regions,  and  know- 
ledge, civilization,  and  happiness,  are  diffused  far 
and  wide.  Whatever  superiority,  in  these  res- 
pects, we  have  to  congratulate  ourselves  upon  in 
comparison  with  those  who  have  preceded  us  in 
existence ; their  embodied  labours  have  greatly 
contributed  to  it,  and  we,  in  our  turn,  shall  add 
to  the  sum  of  intellectual  improvement  still  to  be 
accumulated  as  it  rolls  onward'  into  futurity. 
Since  language  has  elevated  us  to  the  present  state 
of  civilization,  in  opposition  to  the  disadvantages 
it  has  had  to  struggle  with  from  its  want  of  unifor- 
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uniformity : now  tliat  a refined  and  systematic 
language  is  used  by  large  assemblages'  of  men  in 
every  quarter  of  the  globe,  a freer  circulation  of 
thought  must  take  place  ; the  language  itself  will 
improve,  and  both  arrive  at  a point  of  perfection 
greatly  stirpassing  that  of  the  present  day. 
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Having  now  described  those  parts  of  the  human 
body  on  which  its  fij^ure,  support,  strength,  mo- 
tion, sensibility,  &c.  immediately  depend ; we 
next  come  to  those  which  are  intended  to  replace 
the  waste  of  the  machine,  and  to  supply  it  with 
new  energies.  Lihe  all  other  animal  matter,  the 
human  body  sufters  a constant  change:  life  itself 
is  an  action  inducing  change,  and  which  ultimately 
leads  to  death  ; and  while  life  and  health  endure, 
this  change  is  continually  taking  place,  a removal 
of.  the  old,  worn  out  p:irticles,  and  an  incessant 
deposition  of  new  ones.  To  eflect  the  latter 
purpose,  then,  it  is  necessary  that  there  be  a 
provision  of  nutritious  matter  lodged  in  the 
animal  machine,  otherwise  it  must  speedily  wear 
down,  and  run  into  dissolution  : we,  therefore, 
find  it  plentifully  supplied  with  a rich  store  of 
a nutritious  fluid,  fine  enough  to  penetrate  its 
minutest  parts,  and  constantly  circulating  through 
the  whole  of  the  machine. 

This  fluid  is  called  blood,  and  is  of  a rich  and 
beautiful  colour;  it  is  of  a vermilion  colour  in  the 
arteries,  of  a modena  red  colour  in  the  veins,  and 
black,  or  almost  so,  at  the  right  side  of  the  heart. 
In  various  individuals,  but  much  more  so  in  dif-' 
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i'erent  nnimals,  it  varies  with  their  functions  and 
manner  of  life;  It  is  more  or  less  perfect  in  quadru- 
peds, in  birds,  in  fishes,  and  in  insects  ; it  is  thick 
■or  thin,  has  gross  particles  or  small,  is  red  or 
pale,  hot  or  cold  ; and  accordingly  the  last  cir- 
cumstance is  so  striking,  as  to  have  led  to  a division 
of  animals  into  those  of  hot  and  cold  blood.  We 
shall  afterwards  trace  a close  connection  between 
the  temperature  of  that  fluid,  and  the  respiration 
of  the  animal. 

Blood  recently  drawn-  from  a vein  into  a 
bason,  w’-ould  seem  to  be  a homogeneous  fluid  of 
a red  colour  ; but  wdien  suflered  to  rest,  it  sooit 
coagulates,  and  divides  into  twm  parts, 'viz.  a red 
clot  or  cake,  and  the  transparent  serum  or  water 

f 

in  which  it  floats.  The  former  may  be  again 
divided  by  washing  away  the  red  particles,  when 
a pure  and  white  coagulum  only  tvill  remain. 

In  the  blood  of  all  animals,  even  in  colourless 
insects,  globular  particles  are  found;  in  white  ones 
they  are  white,  in  those  tvhich  are  green  they  are 
green  also,  but  in  most  insects  'they  are  trans- 
parent. These  red  globules  are  easily  seen  in  the 
human  blood  by  the  help  of  a simple  lens  ; they 
are  larger  in  the  foetus  than  in  a growm  animal, 
and  also  vary  In  size  in  different  creatures.  In 
the  skate  the  red  globules  are  much  larger,  but  in 
the  ox  smaller  than  they  are  in  man.  Fish  have 
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large  globules,  serpents  smaller  ones,  and  man 
smaller  still.  In  man  the  diameter  of  each  globule 
is  much  less  than  the  three  thousandth  part  of  an 
^ .ch.  'I'hcir  quantity, -in  regard  to  the  whole  mass, 
varies  so  much,  that  theappearance  of  the  blood  is  a 
real  index  of  the  state  of  the  constitution.  In  some 
diseases  attended  with  weakness  the  blood  is  poor 
and  colourless,' in  health  and  strength  it  is  rich  and 
florid : by  labour  the  red  particles  may  be  increased 
in  a wonderful  degree ; in  hard  working  men  they 
abound  j 'they  may  be  accumulated  by  exercise 
into  particular  parts,  as  in  the  wings  of  moor-fowl 
or  pigeons,  and  in'thedegsof  common  hens:  while 
their  wings  being  rarely  used,  the  muscles  which 
move  them  contain  but  few  red  globules,  and  are 
of  a paler  tint.  The  colour  of  the  flesh  of  animals 
is  altogether  derived  from  these  particles,  and  if 
they  are  removed  by  repeated  bleedings,  it  be- 
comes unnaturally  white;  this  effect  of  bleeding  is 
well  known  to  the  feeders  of  calves.  The  uses 
of  the  red  particles  are  not  ascertained  ; but  their 
colour  depends  upon  the  action  of  the  air  in  respi- 
ration. They  are  found  to  contain  some  iron  in 
their  composition. 

The  coagulated  mass  which  remains  when  we 
have  washed  away  the  red  particles,  is  named  coa- 
gulating lymph,  from  its  tendency  to  become  solid 
when  removed  from  the  circulation,  or  after  the 
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tieath  of  the  animal.  This  tendency  is  less  In  some 
circumstances  than  In  others^  more  particularly  iii> 
inflamrnatorv  disorder?,  and  hence  it  is  that  when 
people  labouring  under  them  lose  blood,  it  coagu- 
lates so  slowly  that  the  particles  have  time  to  sub- 
side to  the  bottom  of  the  vessel,  leaving  the  blood.: 
of  a buff  colour  at  its  upper  surface.  This  seems 
to  be  the  most  useful  and  nutritious  part  oh  the 
blood,  and  is  the  most  universally  diffused  in  the" 
animal  system.  It  enters  into  the  composition  of 
all  the  solids,  and  probably,  of  the  fluidsi  The 
chemistry  of  animal  bodies  is  at  present  In  a very 
imperfect  state,  but  as  far  as  we  can  judge,  the 
muscular  solid  seems  to  consist  wholly  of  this  sub- 
stance, and  that  with  very  little  change -,  it  cer- 
tainly resembles  it  in  many  circtimstances.  When 
washed  it  Is  white,  insipid,  tenacious,  and  very  fi- 
brous, so  that  It  can  be  drawn  out  to  a great  length. 
When  slightly  dried,  it  shrinks  into  a sub.stance 
like  parchment;  when  hardened  by  heat,  it  becomes 
of  a horn-like  texture  ; and  when  burnt,  it  gives  a 
strong  disagreeable  smell  like  other  animal  bodies. 
Its  analysis  proves  It  to  be  the  most  perfectly  ani- 
malised  part  of  the  blood,  and  the  most  ready  to 
be  assimilated  with  the  living  solids. 

It  has  been  called  gluten,  and  more  lately  fi- 
brine  *,  both  terms  are  taken  from  two  of  its  most 
striking  qualities.  The  elements  of  its  composi- 
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lion  arc  furnished  by  all  our  food,  and  many  parts 
of  vegetables,  particularly  the  flower  of  wheats 
coutain  a substance  closely  analogous  to  it. 

How  this. gluten  is  applied  and  incorporated 
with  the  different  parts  of  the  body  we  are  at  pre- 
■sent  unable  to  point  out, but  we  know  from  analysis 
that  it  is  the  basis  of  all  the  muscular  parts  of  the 
animal  body.  When  a muscle  is  wasted  by  vio- 
lent action,  or  by  fevers,  or  by  long  confinement 
is  absorbed,  gluten  is  deposited  to  supply  the  loss. 
In  the  other  solids,  and  in  the  fluids,  it  enters  less 
principally  into  their  formation,  but  it  adds  its  due 
proportion  to  their  composition,  and  thus  is  found 
to  have  a most  extensive  shore  in  forming,  sup- 
' porting,  and  renovating  every  part  of  the  machine. 
The  serum,  or  that  portion  of  the  blood  which 
remains  fluid,  consists  of  two  parts;  the  one  coagu- 
lable  by  heat,  and  forming  a whitish  substance 
similar  to  the  white  of  an  egg  ; hence  it  is  called 
albumen  : like  the  gluten,  it  is  not  again  soluble  in 
water  when  once  coagulated,  unless  it  has  been 
long  boiled  in  a digester,  tvhen  it  is  found  to  have 
lost  all  its  other  properties.  It  has  been  supposed 
that  this  substance  is  a preparatory  step  to  the  for- 
mation of  gluten,  and  intermediate  between  the 
aliment  and  the  solids.  V/e  cannot  trace  it  in  any 
of  the  solids  of  the  animal  body ; though  it  is 
found  in  some  secretions.  When  the  albumen  is 
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cut  into  slices  a liquor  exudes  from  it  which  differs 
from  most  animal  bodies,  and  resembles  vegetable 
mucilages  and  gellics;  hence  it  is  called  the  animal 
gelly.  Like  them  it  becomes  sour  if  long  kept, 
and  does  not  putrify  ds  the  other  parts  of  the*  blood 
do. 

It  is  found  in  many  of  the  scilds  which  seem 
principally  formed  from  it,  as  the  cellular  sub- 
stance in  all  its  shapes,  and  is  more  abundant  in 
young  animals  than  the  old. 

It  is  not  coagulable  by  heat,  but  is  soluble  111 
water,  and  more  easily  in  warm  than  in  colcl  water; 
hence  when  the  solution  is  cold  it  is  left  in  a 
trembling  mass.  It  is  well  known  in  domestic 
economy,  and  is  nearly  the  same  substance  whether 
procured  from  the  feet  of  calves,  hartshorn,  or 
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isinglass,  which  last  is  prepared  from  fishes. 

The  blood  contains  various  saline  particles,  and 
the  earth  which  assists  in  forming  bones  ; but  of 
its  other  properties,  and  more  particularly  those 
which  are  derived  from  the  air  in  respiration,  we 
defer  speaking  till  v/c  shall  have  occasion  to  view 
the  nature  of  this  fluid,  and  it§  influences  on  the 
animal  body.  We  shall  now  describe  those  parts 
which  throw  the  blood  into  motion,  sustain  Its 
constant  circulation  throughout  all  the  parts  of 
the  body,  and  which  separate  various  fluids  of 
different  properties  from  the  blood. 
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' ORGANS  OF  CIRCULATION. 

These  are  the  heart,  the  arteries,  the  veins,  the 
absorbing  vessels,  and  their  glands. 

Of  the  Heart. 

'Fhis  noble  and  principal  organ  of  life,  is  gene- 
rally known  as  to  its  figure  and  appearance  j it  is 
situated  nearly  in  the  centre  of  the  human  body, 
occupying  a place  in  the  chest  rather  to  the  left  of 
the  centre  of  this  cavity,  and  lying  immediately 
upon  the  diaphragm  or  muscle  dividing  the  chest 
from  the  cavity  below,  with  its  apex  or  point  in- 
clining towards  the  bony  extremity  of  the  sixth 
rib  of  the  left  side,  and  against  which  it  may 
sometimes  be  felt  to  strike.  In  this  situation  the 
heart  is  sustained  by  the  large  blood-vessels  which 
originate  from  its  base  ; but  its  point  is  entire- 
ly free,  and  it  is  surrounded  by  a strong  mem- 
branous bag  or  purse,  which  is  firmly  fastened  to 
these  vessels,  and  to  the  diaphragm.  It  serves  to 
preserve  the  moisture  of  its  surface,  by  constantly 
exuding  a fine  thin  lubricating  fluid,  and  thus 
lessens  its  friction  with  the  parts  in  contact  witla  it ; 
at  the  same  time  that  it  supports  the  heart  itself 
when  under  violent  action. 
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The  heart  is  holiowed  out  into  four  cavities  or 
chambers  for  receiving  the  blood,  and  for  giving 
it  a fresh  impulse.  Two  of  these  cavities  are  on  ' 
each  side,  and  communicate  Avith  each  other  by  an 
bpening  through  the  partition  which  divides  them; 
but  they  are  totally  distinct  from  the  cavities  on 
the  other  side,  although  they  correspond  with 
them  in  shape,  structure,  and  use.  The  heart 
may  be  said,  therefore,  to  consist  of  two  distinct 
organs  ; one  on  the  right  heart  for  sustaining  the 
circulation  through  the  lungs,  and  the  other  on 
the  left  for  impelling  it  through  the  rest  of  the 
body.  The  first  cavity  on  the  right  side  of  the 
heart  is  called  its  auricle,  and  receives  the  termi- 
nations of  two  large  veins  which  reconvey  the 
blood  returning  from  all  parts  of  the  body  to  the 
heart.  This  cavity  may  be  viewed  as  a reservoir 
for  receiving  the  returning  blood,  which  it  dis- 
charges into  the  other  cavity  of  the  same  side, 
called  the  right  ventricle,  'i'he  opening  into  the 
ventricle  is  closed  by  a valve,  which  is  so  contrived 
as  to  admit  the  blood,  but  to  prevent  its  return. 
The  ventricle  has  another  opening  leading  from  it 
into  an  artery,  and  the  right  ventricle  when  filled 
with  blood  from  the  auricle,  contracts  and  forces 
it  into  tlie  artery  of  the  lungs ; and  that  it  may 
be  able  to  propel  the  blood  with  sidKcient  force 
into  this  tube,  it  is  constructed  of  greater  strength 
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than  the  auricle,  having  its  ^Talls  firmly  supported 
by  fleshy  columns,  which  extend  across  the  cavity 
of  the  ventricle,  and  connect  its  opposite  sides 
together.  There  are  valves  also  situated  at  the 
commencement  of  the  artery  of  the  lungs,  and  for 
the  same  use  as  in  the  auricle,  viz.  to  prevent  the 
blood  from  returning  into  the  cavity,  whence  it 
had  just  been  expelled. 

This  description  of  the  right  side  of  the  heart 
will  suffice  for  that  of  the  left ; both  being  con- 
structed nearly  in  the  same  manner,  having  cor- 
responding cavities  or  chambers,  and  for  similar 
purposes.  But  it  ought  to  be  observed' that  as  the 
right  auricle  receives  the  blood  returned  to  the 
heart  from  all  the  parts  of'  the  body  ; and  the 
ventricle  of  the  same  side  propels  it  into  the  vessels 
of  the  lungs  5 so  the  auricle  on  the  left  side  of  the 
heart  receives  this  blood  from  the  lungs,  by  four 
veins  which  open  into  it,  while  it  is  the  office  of 
the  left  ventricle  to  force  it  into  a new  circulation 
along  the  extent  of  the  whole  body.  The  left 
ventricle  is  stronger  than  the  right,  because  it  has 
a greater  resistance  to  overcome. 

The  substance  of  the  heart  is  muscular,  being  com- 
posed of  red  and  ehistic  fibres,  similar  to  those  which 
constitute  the  other  muscles  of  the  body ; but  so  ar- 
ranged as  to  admit  of  contraction  in  all  directions, 
and  with  such  a peculiar  modiheationof  the  irritable 
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principle  as  to  be  contracted  and  dilated  alter- 
nately through  the  whole  of  life  ; so  that  the  cir- 
culation never  ceases.  The  heart  in  fact  possesses 
the  contractile  power  in  a higher  degree  than  any 
other  muscle.  It  is  called  into  action  partly  by 
the  mechanical  distention  of  the  blood,  although 
principally,  no  doubt,  by  its  peculiar  qualities  as  a 
stimulus.  The  auricles  of  each  side  are  filled  at 
the  same  instant,  while  the  ventricles  are  at  the 
^same  time  emptying  themselves.  The  right  auricle, 
when  filled,  contracts,  and  urges  the  blood  onward 
into  the  now  relaxed  ventricle  *,  the  last  when  dis- 
tended contracts  in  its  turn;  the  flaps  of  the  valves 
are  thrown  back,  and  close  the  opening  into  the  ' 
auricle,  and  the  blood  has  no  other  outlet  but  into 
the  pidmonary  artery  which  leads  to  the  lungs  ; 
where  it  is  to  be  changed  in  its  colour  and  other 
properties.  The  artery  is  now  dilated,  its  valves 
are  instantly  closed,  and  prevent  the  return  of  the 
blood  into  the  ventricle.  Then  the  artery  con- 
tracts, and  impels  its  contents  onward,  to  make 
way  for  a new  wave  of  blood.  During  this 
time  corresponding  motions  take  place  in  the  left 
side  of  the  heart,  with  this  difference  only,  that 
the  left  ventricle  forces  the  blood  into  the  aorta,  or 
great  artery  of  the  body,  after  it  has  undergone  its 
due  changes  in  the  lungs,  through  which  it  was  ^ 
circulated  by  the  force  of  the  right  ventricle. 
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It  is  olJservable,  that  this  motion  of  the  heart 
not  only  survives  that  of  the  organs  of  voluntary 
motion,  but  continues  a considerable  time  even 
•after  it  is  separated  from  the  body.  Nay, after  it  has 
ceased  to  palpitate,  yet,  as  it  still  retains  a latent 
power  of  action,  its  contraction  and  dilatation  may, 
by  the  application  of  stimuli,  be  alternately  renew- 
ed and  continued  some  time  longer.  Hence  in 
drowning  and  suffocation,  though  the  pulse  be  im- 
perceptible, and  life  apparently  extinguished,  yet 
the  heart  still  preserves  this  latent  power,  or  sus- 
ceptibility of  motion  ; for  though  unable  to  pro- 
pel the  blood  through  the  vessels  of  the  body,  yet 
it  wants  only  to  be  excited  by  suitable  stimuli  to 
renew  its  action.  In  the  first  rudiments  of  life, 
even  before  the  brain  is  formed,  a pulsating  point 

or  spot  shews  the  embryo  heart  in  miniature,  and 

• 

marks  its  primaeval  irritability,  as  a sure  pledge  of 
vitality.  The  heart  of  the  chick  begins  to  move 
before  we  can  presume  that  there  is  any  organ  for 
distributing  the  nervous  power.  The  palpitating 
point  is  the  heart  of  the  chick,  and  it  is  seen  beating 
while  its  body  is  but  a rude,  unformed,  and  gela- 
tinous mass. 

As  this  singular  organ  exhibits  irritability  the 
first,  so  it  never  relinquishes  it  till  the  last,  and 
may  therefore  be  considered  as  the  first  part  of 
the  animal  which  lives,  and  the  last  to  die. 
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In  animals  with  cold  blood,  this  irritability  is  very 
great,  and  continues  a long  while.  The  heart  of  a 
viper  will  palpitate  when  taken  from  the  body 
twenty-four  hours,  and  that  of  a turtle,  thirty,  or 
longer.  In  the  warm-blooded  animals,  it  moves 
till  the  fat  is  rendered  stiff  by  the  cold,  at  which 
time  the'  motions  of  the  heart  and  all  the  other 
muscles  commonly  cease. 

Of  the  Arteries. 

From  the  ventricles  of  the  heart  arise  two  large 
elastic  tubes,  called  arteries,  and  which  afterwards 
divide  like  tlic  trunk  of  a tree,  into  innumerable 
branches.  The  one  commencing  at  the  right  side 
of  the  heart,  conveys  the  blood  to  the  lungs,  while 
that  which  is  continued  from  the  left  ventricle,  car- 
ries it  to  all  the  other  parts  of  the  body.  The  ar- 
teries are  composed  of  three  membranes  called 
coats,  an  external  coat,  a middle  coat,  which  is 
muscular,  and  an  inner  one,  which  is  smooth. 
They  partake  of  the  nature  and  action  of  the 
heart,  for  being  dilated  and  irritated  by  the  blood 
impelled  into  them  from  the  heart,  they  contract, 
by  means  of  their  muscular  coat,  upon  this  blood, 
and  thus  propel  it  to  all  parts  of  the  body  for  their 
nutrition  and  thevarious  secretions.  This  dilatation 
and  contraction  is  called  the  pulse,  and  is  percepf- 
tible  in  the  trunks  and  branches  of  the  arteries, 
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but  not  in  their  minute  ramifications,  except 
vhen  inflammation  is  going  on. 

Of  the  Veins. 

The  blood,  having  been  conveyed  by  the  arte-  , 
ries,  even  to  the  extreme  parts  of  the  body,  for 
its  nourishment  and  repair,  requires  to  have  the 
surplus  carefully  returned  to  the  heart  and  lungs, 
to  be  prepared  for  a new  circulation  ; and  for  this 
purpose  are  the  veins  provided.  They  commence 
from,  or  rather  are  continuous  with  the  minute  ar- 
teries, and  as  they  approach  the  heart,  they  run 
intolai'ger  but  fewer  tubes, till  at  last  they  terminate 
in  it  by  six  great  trunks.  Two  of  them  empty  their 
contents  into  the  right  auricle;  the  one  collecting 
the  blood  from  the  vessels  of  the  head  and  the 
upper  extremities,  while  the  other  ascends  with  it 
from  the  lower  parts  of  the  frame.  These  are 
loaded  with  venous  blood : but  the  remaining 
four  veins  pour  the  blood  from  the  lungs  into  the 
left  auricle  ; it  is  now  changed  into  a bright  red 
, colour,  and  is  called  arterial  blood,  because  it  has 
the  appearance  with  which  it  is  always  found  in 
arteries ; so  that  in  the  lungs  the  office  of  the 
arteries  and  veins  is  transposed;  the  former  con- 
veying venous  blood,  while  the  latter  are  filled 
with  arterial  blood. 

The  continuation  of  the  extreme  branches  of 
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the  arteries  to  those  of  the  veins,  resembles  two 
trees  united  to  each  other  at  their  tops,  while  their 
trunks  are  so  disposed  as  to  terminate  in  a com- 
mon point,  the  heart  ; and  if  we  suppose  that  both 
these  trunks  and  their  ramifications  are  hollow, 
and  that  a fluid  is  incessantly  circulating  through 
them,  by  entering  into  one  of  these  trunks,  and 
returning  through  the  other,  we  can  conceive  how 
the  blood  is  circulated  through  the  human  body. 

'J'he  veins  do  not  pulsate,  like  the  arteries  j the 
blood  which  they  receive  from  these  vessels  flows 
through  them  very  slowly,  and  is  conveyed  back 
to  the  heart  by  the  current  of  blood  from  the  ar- 
tericsj  and  the  contraction  of  the  muscles,  among 
which  they  ramify.  It  is  prevented  from  flowing 
backwards  in  the  veins  by  valves,  which  constitute 
one  of  the  great  distinctions  between  these  vessels 
and  the  arteries.  The  valves  are  formed  by  the 
innermost  membrane  of  the  vein  rising  up  in  a 
fold  into  the  cavity  of  the  vessel  like  a curtain,  and 
stretching  itself  along  the  vein  so  as  to  form  a 
kind  of  crescent,  whiclr  permits  the  blood  to  flow 
on  towards  the  heart,  but  immediately  stops  it  if 
attempting  to  n^irgitate. 
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0/*  the  Absorbents. 

We  have  seen  above  that  manyarteries  terminate 
in  veins ; but  it  is  impossible  for  us  to  scrutinise 
the  minuter  operations  of  nature  in  animals  j or  to 
sav  how  it  is  that  from  one  fluid  such  an  endless 
variety  of  substances  should  be  formed,  as  the 
solid  and  fluid  secretions  in  animals  exhibited  to 
our  view.  Each  of  these  must  require  a different 
apparatus,  and  hence,  no  doubt,  the  terminating 
branches  of  arteries  are  variously  modelled  in  the 
organs  which  create  bile,  or  fat,  or  any  other  se- 
cretion. Still  we  cannot  point  out  how  they  vary ; 
but  are  compelled  to  say,  in  general,  that  they  ter- 
minate in  the  glands. 

Other  arteries  take  a simpler  and  more  obvious 
course,  and  are  to  be  found  with  their  extremities 
opening  upon  the  different  surfaces  of  the  body. 
These  are  numerous,  and  ai*e  called  exhalents,  be- 
cause they  emit  a very  thin,  watery  fluid,  or  va- 
pour, from  their  mouths  ; for  the  purpose  both  of 
keeping  the  sides  of  the  internal  surfaces  moist, 
and  preventing  friction.  And  as  this  vapour  is 
constantly  exhaling  into  aU  the  cavities  of  the 
body,  if  there  were  not  othe^  \'essels  to  absorb  this 
fluid,  and  reconvey  it  into  the  circulation,  tliese 
cavities  must  soon  be  filled  with  water,  as  in 
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dropsy,  and  disease  be  produced ; to  prevent 
which  the  supreme  architect  has  furnished  us 
with  a set  of  vessels  which  are  so  peculiarly  or- 
ganized, as  to  take  up  the  superabundant  water, 
and  convey  it  again  into  the  circulation. 

The  absorbents  are  thin  and  pellucid  vessels 
arising  from  the  various  surfaces  of  the  body,  and 
running  to  a common  trunk  or  tube,  called  the 
thoracic  duct,  because,  it  lies  principally  in  the 
thorax  or  chest,  which  empties  itself  into  a vein 
a little  before  it  comes  to  the  heart.  They  are 
distinguished  into  two  kinds,  the  lacteals  and  the 
lymphatics ; the  former  absorb  the  nutriment  from 
the  intestines,  and  convey  it  by  the  thoracic  duct 
into  the  circulation,  as  we  shall  hereafter  more 
fully  explain  5 while  the  latter  vessels  take  up  the 
colourless  fluid,  called  lymph,  whence  they  have 
received  their  name;  and  convey  it  from  all  the  parts 
of  the  body  to  the  same  point.  I hus  the  parts  of 
file  blood  which  either  from  their  thin,  oily,  or 
nutritive  qualities,  had  been  separated  from  the  red, 
circulating  mass,  and  thrown  out  by  the  secreting 
or  exhaling  arteries,  are  absorbed,  after  having 
performed  their  various  uses,  and  are  again  con- 
ducted by  the  lymphatic  vessels  back  into  the  cir- 
culation to  mix  with  the  blood  ; and  the  lacteals, 
or  absorbing  vessels  of  the  intestines,  drink  up 
the  milky  fluid  formed  from  our  food,  and  carry 
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at  to  the  heart  and  lungs  to  be  changed  into 
blood. 

Hence  we  see  that  absorption  is  a function 
necessary  to  the  circulation,  and  highly  essential 
to  life  j it  compleats  the  circle  in  which  our  fluids 
move,  and  supplies  the  constantly  decreasing  blood 
with  new  parts ; but  tlaere  are  other  purposes, 
which  this  curious  and  beautiful  operation  of  our 
frame  accomplishes.  The  skin  is  full  of  small 
pores  wliich  are  the  mouths  of  lymphatic  vessels, 
through  these  are  absorbed  properties  from  the 
surrounding  bodies,  as  from  the  air,  water,  or  such 
substances  as  may  be  in  contact  with  the  skin,  and 
are  thence  conveyed  into  the  system  for  its  re- 
freshment, or  cure  j thus  we  know  that  medicines 
Tubbed  on  the  skin  enter  the  body,  and  aflect  the 
frame. 

But  a grand,  constant,  and  tiniversal  agency  of 
our  lymphatic  system,  is  the  removal  of  old,  use- 
less, and  worn  out  parts,  and  the  making  room 
for  new  ones  : this  astonishing  and  noble  power  of 
our  frame  to  change  its  withered,  for  sound, 
healthy  particles,  is  not  confined  to  any  one  part 
or  organ  of  the  body,  but  is  possessed  by  all.  De- 
licate membranes,  and  strong  tendons,  the  soft 
moving  muscle,  and  the  hard,  solid,  inactive  bone, 
are  all  acted  upon  by  these  modellers  of  our  frame, 
throw  oflf  the  old  exhausted  particles  of  which 
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they  were  composed,  and  acquire  fresh  ones. 
By  this  constant  and  general  renovation  of  all  its 
parts,  which  endures  through  life,  are  the  ■■health 
and  vigour  of  the  whole  body  preserved. 

Absorption  also  helps  to  remove  those  injuries 
which  happen  to  the  frame  by  accidents ; if  a tu- 
mour arises  from  a blow,  the  absorbents  will  soon 
begin  to  act,  and  in  some  time\vill  remove  the  swell- 

ft 

ing.  A fluid  poured  from  its  ruptured  vessel  will 
be  absorbed  by  the  lymphatics,  and  carried  again 
into  the  circulation.  Even  parts  of  the  body  which 
are  diseased,  or  have  their  organization  destroyed, 
and  are  consequently  unable  to  perform  their  func- 
tions, will  have  their  dead  particles  carried  ofi:’  by 
absorption,  and  room  made  for  fresh,  healthy  de- 
positions. The  black  or  greenish  spot  which  is 
left  by  a bruise,  is  owing  to  blood  having  exuded 
from  a ruptured  blood-vessel;  its  disappear-ance  is 
the  effect  of  the  action  of  the  absorbents,  which  is 

I 

at  all  times,  and  in  a similar  degree,  operating  in 
every  part  of  our  body,  but  not  equally  obviously. 
According  to  the  proportion  which  the  action  of 
the  absorbing  vessels  bears  to  that  of  the  arteries, 
by  which  fresh  supplies  of  nourishment  arc  brought 
to  all  parts,  will  the  size  of  the  body  depend  ; 
lienee  in  youth  the  absorbents  depositing  more 
nutritious  matter  than  the  arteries  convey  away, 
the  frame  grows  and  expands.  In  middle  age 
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tliere  being  a balance  between  the  actions  of  the 
two  systems  of  vessels,,  no  change  can  take  place  j. 
but  the  absorption  being  greater  in  old  age  than 
the  nutritious  action  of  the  arteries,  now  declining, 
afgreeable  to  the  course  of  nature  ;•  the  body  at  this 
period  shrinks  from  its  usual  dimensions,  the 
limbs  become  wasted  and  shrivelled,  and  the  whole 
frame  totters  towards  the  grave. 

U’he  absorbents  are  full  of  valves  like  the  veins, - 
for  preventing  the  regurgitation,  of  the  lymph, 
and  the  power  by  which  they  drink  up  this  fluid, 
and  with  it  the  decayed  and  dissolved  solids  of  the 
body,  is  supposed  to  depend  principally  on  their 
muscular  structvne  j the.  mouths  of  these  vessels 
being  filled  by  capillary  attraction  with  the  par-, 
tides  of  the  fluid,  their  coats  contract,  and  their 
contents  being  pressed  upon  at  the  sides,  and  pre-. 
vented  returning  by  the  valves,  are  necessarily  pro- 
pelled towards  the  termination  of  the  absorbents 
In  the  veins,  there  to  be  mixed  with  the  blood. 

Of  the  Glands. 

These  organs  are  designed  to  separate  various 
substances  from  the  blood,  and  are  situated  in  dif- 
ferent parts  of  the  body;  they  differ  in  size,  shape, 
and  construction,  according  to  the  peculiar  kind 
and  quantity  of  fluid  which  is  meant  to  be  separat- 
ed from  the  mass  of  blood  ; thus  while  some  are 
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small  and  of  a roundish  figure,  there  are  others 
much  larger  and  variously  formed.  Each  of  the 
small  glands  consists,  first  of  an  artery  for  sup- 
plying the  gland  with  blood,  and  also  for  separating, 
by  the  peculiar  disposition  of  its  extremity,  a par- 
ticular kind  of  fluid  from  this  blood  ; next  of  an 
excretory  duct  or  canal  which  goes  out  of  the 
gland,  and  conveys  out  ■of  It  the  secreted  fluid, 
by  the  contractility  of  its  coats ; and  lastly,  of  a 
vein  for  returning  to  the  circulation,  the  blood 
remaining  after  the  secretion  has  been  accom- 
plished. 

Of  this  simple  kind  are  the  generality  of  those 
Jittle  glands,  which  are  found  in  different  parts  of 
the  body,  as  under  the  skin,  in  the  mouth,  nose, 
eye,  &c.  and  which,  by  secreting  an  oily  or  mucl- 
daginous  fluid  from  the  blood,  keep  the  parts  on 
which  they  lie  constantly  moist,  prevent  friction, 
defend  them  from  the  air,  and  the  extraneous 
bodies  it  may  contain.  That  the  vessels  necessary 
to  effect  secretion  may  not  be  extended  out  into 
long  and  inconvenient  lines,  which  would  cause 
them  to  occupy  more  room,  and  render  them 
liable  to  interruption  they  are  artfully  coiled  up 
into  a small  space,  and  connected  together  by  cel- 
lular substance,  so  as  to  assume  the  roundish  and 
even  appearance,  which  those  little  glands  ex- 
hibit. 
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The  large  glands  consist  principally  of  an  aggre- 
gation of  the  small  ones,  but  have  these  peculiari- 
ties of  general  structure ; first  that  all  the  arterial 
brandies  which  bring  the  blood  to  the  gland,  and 
afterwards  become  the  organs  of  secretion,  arise 
from  one  great  trunk,  which  does  not  divide  till  it 
lias  reached  the  body  of  the  gland  ; next,  that  the 
excretory  ducts  of  the  various  small  glands,  com- 
posing the  great  one,  all  run  to  unite  into  one 
large,  common  tube  or  canal  for  conveying  away 
the  collected  secretions  of  the  little  glands ; and 
lastly,  that  the  branches  of  the  veins,  corresponding 
with  those  of  the  artery,  all 'pour  their  blood  into 
one  great  trunk,  by  which  it  is  returned  into  the 
circulation.  ' 

'J  his  process  of  separating  various  bodies  from 
the  mass  of  blood  is  termed  secretion,  and  it  is 
a most  important  function  ; for  in  fact  every  ani- 
mal production  is  a secretion,  whether  there  be  a 
complicated  apparatus  for  forming  it  or  not.  Thus 
bone,  flesh,  fat,  skin.  See.  are  as~strictly  secretions 
as  is  the  urine,  or  the  bile,  or  the  tears  : only  that 
in  the  latter  case,  for  the  sake  of  compactness,  or 
because  the  secretion  was  wanted  in  one  spot  for  a 
specific  purpose,  the  apparatus  for  producing  it  is 
limited  : while  in  the  other  instances,  the  sub- 
stances are  formed  in  many  parts  of  the  body. 

The  term  gland  has  bc.en  confined  to  the  con- 
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gerios  of  vessels,  &c.  above  described;  but  we  have 
just  seen  that  parts  the  least  peculiar  in  their  struc- 
ture perform  the  functions  of  a gland.  The  glands 
themselves  will  be  individually  described  in  treat- 
ing of  the  parts  in  which  they  are  lodged,  or 
of  the  uses  to  which  they  are  applied. 

In  general  the  substances  they  secrete  are 
of  immediate  use  in  the  animal  system,  and  are 
so  either  constantly  or  occasionally.  In  the  latter 
case,  a reservoir  is  attached  to  the  gkmd  in  which 
the  secretion  is  accumulated  till  it  is  wanted. 

Tlicre  are  other  secretions  which  separate  useless 

/ 

or  noxious  bodies  fi'om  the  blood;  these  are  termed 
excretions  : such  is  the  urine,  the  perspirable  mat- 
ter, and  some  others.  They  are  the  vehicles  by 
which  worn  out  particles  are  removed,  as  well  as 
noxious  ones. 

The  manner  in  which  the  glands  effect  secretion 
is  wholly  unknown.  They  are  composed  of  simi- 
lar vessels,  have  a common  fluid  to  secrete  from, 
and  still  they  separate  substances  wholly  differing 
from  each  other  and  from  tlie  blood. 

We  know  that  the  secretions  are  not  previously 
existing  in  that  fluid,  although  their  elements  arc. 
We  have  seen,  indeed,  that  tlrere  are  some  striking 
resemblances  between  the  gluten  of  the  blood  and 
the  muscular  fibre,  'i'he  tears  also,  and  the  liij[uid 
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which  Is  poured  out  on  the  internal  surfaces  of  the 
body,  are  somewhat  similar  to  the  serum  ; but  the 
bile,  the  fat,  the  urine,  and  many  other  secretions, 
are  totally  unlike  to  any  thing  in  the  circulating 
fluid.  W e are  taught  by  modern  chemistry,  that 
all  animal  and  vegetable  bodies  are  resolvable  Into 
a few  simple  ones.  We  know  too  that  a slight 
variation  In  the  proportion  of  the  ingredients  of  a 
compound  body,  and  such  are  all  animal  substan- 
ces, will  totally  change  the  character  of  the  new 
formed  matter.  A little  reflection  will  convince 
us  how  indefinitely  any  four  quantities  may  be 
combined  together  j and  having  connected  these 
circumstances,  we  shall  cease  to  wonder  at  the 
variety  of  forms  which  animal  substances  assume. 

This,  however,  is  very  vague  and  unsatisfactory 
knowledge  ; the  mechanism  is  far  too  minute  for 
our  inspection ; and  it  never  will  be  in  our  power 
to  examine  the  machine  when  at  work ; all  our 
observations  must,  therefore,  be  confined  to  the 
dead  body.  Hence  we  can  have  but  little  hope  of 
penetrating  into  this  mysterious  process,  although 
we  may  conceive  in  general,  that  vessels  of  difie- 
rent  sizes,  lengths,  convolutions,  and  angles  of 
separation  from  their  trunks,  will  be  fitted  to  de- 
posite  different  compounds.  In  fact,  we  find  that 
the  body  of  man  is  a complicated  laboratory,  where 
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changes  are  incessantly  taking  .place,  partly  of  a 
chemical,  and  partly  of  a peculiar  nature,  resulting 
from  the  principles  of  life. 


REVIEW  OF  THE  CIRCULATION. 

/ 

TThe  celebrated  Harvey  -was  the  discoverer  of  the 
circulation  of  the  blood.  “ Seeing,  says  he,  that 
■the  blood  passed  from  the  arteries  in  abundance 
into  the  veins,  unless  these  were  to  empty  them- 
selves, and  the  others  to  be  refilled,  that  ruptures 
of  vessels  every  where  would  take  place,  which 
■does  not  happen,  I began  to  conjecture  there  must 
be  a circular  motlou  of  the  blood  ; but  this  doctrine 
was  so  new  and' unheard  of,  that  I feared  much  de- 
triment might  arise  from  the  envyof  some,  and  that 
a number  would  take  part  against  me,  so  much 
does  custom  and  doctrine  once  received,  and  deeply 
rooted,  pervert  the  judgment.  However,  my  reso- 
lution was  bent  to  set  this  doctrine  forth,  trusting 
in  the  candourmf  those  who  love  and  search  after 
truth.” 

Accordingly,  no  sooner  had  this  great  man 
published  his  discovery  of  the  blood’s  circulation, 
than  prejudice  levelled  its  enmities  against  him  ; 
few  physicians,  and  none  passed  the  age  of  forty, 
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believed  in  his  doctrine,  which  they  stigmatized 
as  an  heretical  innovation  in  philosophy  and  phy- 
sic ; and  even  his  practice  began  to  decline.  But 
he  had  the  happiness  to  outlive  the  clamours  of 
ignorance,  envy,  and  prejudice,  and  professional 
men  grew  at  last  ashamed  to  own  that  they  had 
ever  combated  or  disbelieved  the  circulation  of 
the  blood.  The  doctrine  taught  by  Harvey  is. 

That  all  the  veins  of  the  body  running  into 
two  great  trunks,  viz.  one  ascending  from  the 
lower  part  of  the  frame,  and  the  other  descending 
-from  the  head,  and  superior  limbs,  empty  them- 
selves into  the  right  auricle  of  the  heart.  'J’he 
right  auricle  unloads  into  the  right  ventricle  of  the 
heart,  which  throws  the  blood  through  the  pul- 

I 

monary  aiTery  into  the  lungs  by  its  two  branches, 
which  go  to  the  right  and  left  lobes.  From  the 
lungs  the  blood  is  brought  back  by  the  four  pul- 
monary veins  into  the  left  auricle,  and  from  thence 
it  passes  into  the  left  ventricle,  by  which  it  is  dis- 
tributed through  the  body  by  means  of  a great  ar- 
tery, .cahed  the  aorta,  and  its  branches.  These 
terminate  ;in  the  veins  of  the  body  ivhich  .collect 
the  blood,  and  bring  it  back  to  the  heart  again  by 
the  two  great  trunks  already  mentioned. 

Thus  there  is  a double  circulation  of  the...blood 
constantly  going  on,  one  from  the  heart  through 
the  lungs,  for  the  purpose  of  the  blood’s  receiving 
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certain  properties  from  the  air ; and  another  from 
the  heart,  over  all  the  parts  of  the  body,  that  it 
' may  give  out  its  nutritive  and  vital  properties  to 
the  Avhole  of  the  animal  machine. 

The  circulation  of  the  blood  can  be  easily  seen, 
by  the  help  of  a microscope,  in  the  bodies  of  dif- 
ferent creatures,  which  are  either  wholly,  or  in  part 
transparent  j and  the  observatio'ns  made  by  this 
means  are  preferable  to  any  others  we  can  have 
recourse  to,  since,  in  dissections,  the  animal  is  in 
a state  of  pain,  or  dying  ; whereas  in  animals  thus 
vicv/ed,  all  is  left  in  its  usual  course,  and  wc  sec 
what  nature  does  in  her  ov/n  undisturbed  method. 
The  tail  of  the  newt,  or  water-lizard,  affords  a 
very  entertaining  prospect  of  the  circulation  of  the 
blood,  through  almost  numberless  small  vessels : 
but  no  object  shews  it  so  agreeably  as  one  of  those 
animals  while  so  young  as  not  to  be  above  an  inch 
long  ; for  then  the  whole  body  is  so  very  transpa- 
rent, that  the  circulation  may  be  seen  in  every  part 
of  it,  as  well  as  m the  tail ; and,  in  these  objects, 
nothing  is  more  beautiful  than  the  course  of  the 
blood  into  the  toes,  and  back  again,  where  it  may 
be  traced  all  the  way  with  great  ease.  Near  the 
head  there  are  also  found  three  small  fins,  which 
afford  a very  clear  view  of  the  circulating  blood, 
ddiese  are  all  divided  like  the  leaves  of  the  poly- 
pody,and, m every  eve  of  their  branches,  the  blood 
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may  be  very  accurately  traced,  running  to  the 
end  through  the  artery,  and  then  returning  back 
again  by  a vein  of  the  same  size  ; and  as  the  vessels 
are  very  numerous  and  large  in  this  part,  and  the 
third  or  fourth  magnifier,  may  be  used,  there  are 
sometimes  seen . thirty  or  forty  channels  at  once. 
The  large  size  of  the  globules  of  blood  in  the  newt, 
and  their, fewness  in  proportion  to  the  quantity  of 
serum,  renders  them  particularly  distinct;  and  we 
remark  that  their  figure,  as  they  are  protruded 
through  the  vessels,  changes  in  a very  surprising 
manner. 

The  impetus,  occasioning  the  circulation,  is 
.•great  enoqgh  in  some  animals  to  raise  the  blood 
isix,  seven,!or  ^ght  feet  high  from  the  orifice  of  a 
divided  artery ; and  that  the  force  of  the  heart 
must  be  very  great,  appears  also  from  its  expelling 
about,  eight  pounds  twelve  ounces  every  minute, 
with  a velocity  equal  to  one  hundred  and  fifty- nine 
feet  in.that  time,  besides  -overcoming  a great  re- 
sistance in  distending  the  arteries.  The  space  of 
time  wherein  the  whole  mass  may  ordinarily  cir- 
culate, is  not  ascertained.  Some  of  the  latest 
writers, however,  state  it  thus:  Supposing  the  heart 
to  make  two  thousand  pulses  In  an  hour,  and  that 
at  every  pulse  there  is  expelled  an  ounce  of  bloody 
as  the  whole  mass  is  not  ordinarily  computed  to 
exceed  twenty-four  pounds,  it  must  be  circulated 
seven  or  eight  times  in  the  space  of  an  hour. 
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Such'  Is  the  circulation  of  the  bloody . and  the 
astonishing  arrangement  and  powers  of  its  organs. 
Whether  we  consider  the  force  which  they  exert, 
their  never  wearying  action,  or  the  admirable 
wisdom  with  which  they  are  disposed,  the  subject 
forcibly  seizeithe  mind,  and  the  attention  is  arrest- 
cd  by  this  most  striking  of  the  animal  functions. 
Far  less  magnificent  in  their  plans,  less  skilful  in 
their  execution,  hydraulics  offer  us  but  faint  analo- 
gies with  it,  in  those  machines  by  means  of  which 
water  Is  distributed  into  every  quarter  of  a great 
city.  In  the  whole  contrivance  of  the  circulation 
we  may  truly  say  that  the  creator  has  Impressed 
upon  It  a stamp  of  nobleness,  and  of  excellence, , 
which  demonstrates  its  divine  origin. 
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EXPLANAl'ION  OF  PLATE  HL 

This  Plate  represents  the  principal  Blood-vessels,  both  Veins 
and  Arteries.  'I'he  latter  arc  seen  in  shade  j the  Veins  arc 
traced  with  a lighter  stroke  of  the  engraver. 

The  fore  part  of  the  Trunk  is  removed,  the  principal  con- 
tents of  the  Chest,  and  the  Abdomen,  are  di.ssected  away ; as  is 
the  Skin  and  the  Cellular  Substance  from  the  Extremities. 

SfC.  l.—G»:eral  Description  of  the  Arteries  of  the  Trunk, 

Fig.  1. 

The  Heart  (1)  is  ob.servcd  in  its  natural  oblique  position, 
with  its  Base  towards  the  right,  and  its  Apex  towards  the  left 
side.  The  right  Ventricle  is  seen  in  front,  with  the  Pulmonary 
Artery  (2)  rising  from  it,  which  is  cut  off  above  its  origin. 
The  right  Auricle  (.'?)  is  perceived  on  the  right  of  the  Pulmo-. 
nary  Artery,  and  its  division  from  the  Ventricle,  is  marked  by 
an  irregular  line  nearly  par.allel  with  the  Base. 

A small  part  only  of  the  left  Auricle  is  now  brought  into 
view  on  the  left  of  the  Pulmonary  Artery,  and  the  left  Ven- 
tricle is  immediately  behind  the  right.  'Phe  Aorta  is  seen  in 
deep  shade,  sending  oft'  3 large  branches  at  that  part  where  it  . 
forms  a bend.  These  branches  are,  the  common  trunk  of  the 
right  Carotid,  and  the  right  Subclavian  Arteries } 

The  left  Carotid  ; and 

The  left  Subclavian. 

The  Carotids  supply  the  Head  and  Neck ; each  divides 
into  an  internal  and  an  external  branch,  A few  only  of  the 
external  branches  are  here  seen,  for  those  vessels  which  are- 
spread  upon  the  F’ace  and  Neck,  are  chiefly  Veins,  which  are  in 
all  parts  of  the  Body  more  niimer-ous  than  the  Arteries.  The 
-"^orta,  after  forming  the  arch,  descends  on  the  left  side  the 
Spine,  giving  nlF  Arteries  to  the  Diaphragm,  the  Liver,  the 
Stomach,  Intestines,  ICidneys  (4),  and  Testicles.  Just  below  the 
Kidneys  (4)  it  is  seen  to  divide  into  two  large  vessels,  the  Iliac 
Arteries,  which  ag.iin  branch,  into  txvo  other  vessels,  the  inter- 
nal Iliac  Arteries  supplying  the  parts  within  the  Pelvis,  as  the 
Bladder  (5),  &c.  The  remaining  brr.-ich  on  each  side  cornea 
cut  at  the  Groin,  where  it  can  be  felt  beating  strongly.  Then, 
it  divides  into  two  branches,  the  external  one  (6)  dips  deeply 
into  the  flesh  of  the  Thigh,  to  supply  its  upper  part.  Ihc 
continuation  of  the  inner  branch  (7)  is  seen  in  fig.  2. 

Sec,  2 — Arteries  of  the  Thigh  and  Leg. 

Fig.  2.  ; 

Just  above  the  middle  of  the  Thigh  it  passes  from  the  fore.  1 
to  the  back  part,  to  be  lodged  securely  in  the  Ham,  in  order  to  | 


EXPLANATION  OF  PLATE  III. 


175 


descend  to  the  I.eg.  It  afterwards  separates  into  fwo  branches, 
one  of  wJiich  only  is  seen  in  this  view  (8).  Both  of  them  supply 
the  lower  part  of  the  Limb. 

See.  3. — ’Arteries  of  the  Arm  and  H.tndr 

1- 

The  Subclavian  Artery  is  seen  on  the  right  side  just  belOw' 
the  Arm-pit,  forming  the  Humeral  Artery  (9),  which  divides  at 
the  Elbow  into  two  other  branches,  not  distinctly  traced  in  this  ' 
view.  These  are  the  Arteries  which  supply  the  Eore-arm  and- 
Hand.  One  of  them  is  felt  pulsating  at  the  Wrist  (10). 

Sec.  — General  Description  of  the  yeins. 

Fig^  1 and  2. 

The  Veins  of  the  Fore-arm  are  seen  in  numerous  branches, 
and  collect  into  fewer  trunks  at  the  bend  of  the  Arm,  where  the 
operation  of  bleedingis performed  («}.  Then  their  courseis  prin- 
cipally on  the  inside  of  the  Arm.  A principal  trunk  (Z-)  is  seen' 
oa  the  left  side  the  figure,  forming  the  Axillary  Vein.  Having 
received  fhany  smaller  Veins  it  becomes  the  Subclavian  (c),  on- 
the  right  side.  This  receives  the-Veins  from  the  Head  (■/,a'),by 
two  large  trunks,  the  Internal  and"  the- external  Jugular  Veinsi 
The  external  Jugular  of  the  right  side'  (e),  which  is  often  seen 
to  swell  out  when  breathing  is  interrupted  by  coughing,  &c. 
These  carry  the  Blood  from  the  outside  of  the  Head  ; the  in- 
ternal Jugulars  carry  back  the  greater  part  of  the  Blood  which 
has  circulated  in  the  Brain.  The  Subclavians  of  each  side 
having  united  with  the  Jugulars,  (and  just  at  that  point  the 
Chyle  is  poured  into  the  Veins  by  the  Thoracic  Duct)  them- 
selves join  their  currents,  and  form  the  descending  Vena  Cava, 
run  immediately  above  the  number  3 upon  the  right  Auricle, 
behiml  which  it  meets  the  ascending  Vena  Cava  (/),  to  pour 
their  contents  into  that  Auricle. 

The  Veins  of  the  Leg  and  Thigh  are  principally  seen  in  the 
inside  of  the  Knee  {b.  Fig.  2)  being  collected  from  the  net-work 
of  Veins  upon  the  Foot  {g,  Fig.  2).  The  continuations  of  the 
principal  trunks  are  seen  at  (^Fig.  1,  and  (i)  in  the  inside  the 
femoral  Artery.  'J’hese  unite  at  the  Groin,  and  form  the  Iliac 
Veins.  T'he  Iliac  V'eins  of  each  side  join  immediately  below 
the  division  of  the  Aorta,  and  form  the  great  Vein  of  the  Body, 
the  ascending  Vena  Cava.  This  is  seen  to  receive  Veins 
from  the  Kidneys,  and  a small  one  which  can  be  traced  to  the 
right  Testicle,  receiving  a small  Vessel  from  the  Aorta,  which 
is  the  Artery  of  that  Testicle. 

The  Blood-ves.sels  of  the  Testicles  are  connected  together  by 
cellular  substance,  and  come  out  of  the  Abdomen  at  the  Groin. 
The  left  Vein  of  the  Testicle  is  seen  to  terminate  in  the  cor- 
responding Vein  of  the  Kidney.  The  ascending  Cava  passes 
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upwards  behind  the  Heart,  receiving  in  its  course  at  (/),  se- 
veiaf  large  Veins  from  the  Liver,  and  pours  its  contents,  ia 
common  with  the  descending  Vena  Cava,  into  the  right  Auricle.. 

Fig  1 , and  2. 

1.  The  Heart. 

The  Pulmonary  Artery. 

3.  The  right  Auricle. 

4.  The  Kidneys.  ' • 

5.  The  Bladder. 

6’.  One  of  the  large  Arteries  of  the  Thigh. 

7.  The  Femoral  Artery  continued  at  (7)  Fig.  2.. 

3.  A principal  Artery  of  the  Leg. 

9.  The  Humeral  Artery. 

10.  The  Artery  at  the  Wrist. 

o.  The  Veins  of  the  Fore-arm. 
b.  The  Axillary  Vein  of  the  left  side. 

*.  The  right  Subclavian  Vein. 
d.  Veins  of  the  Head. 

*.  The  right  Internal  Jugular.  ' 

f.  The  ascending  Vena  Cava. 

g.  (Fig.  2.)  A Plexus  of  Veins  on  the  Foot  which  Unite  to  form 
a principal  Vein  of  the  Leg  (Z),Fig.  2. 

i k.  Pxiocipal  Veins  of  the  Thigh  continued. 
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ORGANS  OF  RESPIRATION. 

We  now  come  to  one  of  the  most  beautiful  and 
Important  functions  of  the  animal  body  *,  a func- 
tion on  which  life  itself  immediately  depends,  and 
which  is  constantly  replenishing  all  its  springs. 
Breathing,  like  the  circulation  of  the  blood,  is 
essential  to  the  preservation  of  the  animal : the 
one  supplies  it  with  fresh  nutriment,  and  by  that 
means  prevents  a decay ; the  other  animates  the 
whole  of  the  machine,  and  invigorates  all  its  move- 
ments. But  to  comprehend  this  noble  function, 
it  will  be  necessary  to  extend  our  views  to  the 
nature  and  properties  of  the  air  engaged  in  respi- 
ration, and  afterwards  to-  those  influences  which  it 
has  upon  the  animal  body.  We  shall  first,  how- 
ever, describe  the  organs  of  respiration,  and  the 
manner  in  which  it  is  performed  in  man,  and  in . 
other  creatures. 

Of  the  Trachea  or.  Air-tube.,  : 

% 

The  trachea,  or  wind-pipe,  by  which  the  air  is 
conveyed  from  the  mouth  and  nostrils  into  the 
lungs,  has  nearly  the  same  construction  in  qua- 
drupeds as  in  man.  It  is  formed  of  cartilaginous 
/ings,  and  an  elastic  ligamentous  membrane  *,  the 

IS 
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rings  are  intended  to  keep  the  area  of  the  tube 
constantly  open,  but  do  not  describe  a circle,  the 
back  part  of  the  wind-pipe,  or  that  side  of  it  which 
lies  next  to  the  canal  leading  from  the  mouth  into 
the  stomach,  being  composed  almost  wholly  of 
the  elastic  membrane,  for  the  greater  convenience 
in  the  act  of  deglutition.  This  membrane  alsa 
connects  the  cartilaginous  rings  together,  and  com- 
pletes the  sides  of  the  tube.  The  upper  part  of  the 
trachea,  as  we  have  before  observed,'is  peculiarly 
formed  for  producing  the  voice,  and  has  a small  thin 
cartilage  placed  over  the  mouth  of  the  tube,  which 
occasionally  shuts  down,  and  closes  the  passage  to 
the  lungs,  as  in  swallowing.  From  this  part  the  air- 
pipe  descends  along  the  fore  part  of  the  throat,  till 
it  passes  into  the  cavity  of  the  chest,  to  enter,  and 
be  ramilied,  through  the  lungs.j  its  internal  sur- 
'.face  is  constantly  kept  moist,  and  defended  from 
the  air  when  passing  through,  by  a mucus  which 
is  poured  out  from  Small  glands  every  where 
strewed  on  the  membrane  lining  this  tube.  A 
similar  mucus. lines  all  the  passages  which  lead  to 
the  internal  cavities 'from  without. 

When  the  air-pipe  has  nearly  reached  the  lungs, 
it  divides  into  two  great  branches  : one  of  these 
goes  to  each  lung,  and  is  distributed  through  the- 
whole  of  its  substance,  in  an  infinite  number  of 
ramifications,  all  constructed  in  a manner  similar 
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to  the  original  tube,  till  ;hey  become  very  minute  ; 
when  instead  of  having  cartilaginous  rings,  they 
are  found  to  be  wholly  membranous.  These 
small  branches  terminate  in  innumerable  cells, 
which  communicate  with  each  other,  and  give  the 
lungs  the  appearance  of  a honey- comb'  when  its 
substance  is  cut  into,  particularly  in  some  animals 
where  the  cells  are  large ; as  in  the  turtle. 

Of  the  Ltings. 

We  have  had  occasion  already  to  observe,  that 
the  trunk  of  the  body  was  divided  into  two 
great  cavities  by  the  diaphragm,  which  is  a 
horizontal  fleshy  partition,  and  that  the  superior 
cavity  was  called  the  thorax  or  chest,  and  con- 
tained the  lieart  and  organs  of  respiration.-  This 
cavity  is  again  divided  into  two  lesser  ones,  by  a 
strong  membranous  partition,  which  runs  in  a di- 
rection perpendicular  to  the  diaphragm,  and  ex- 
tends from  the  back-bone  to  the  fore  part  of  the 
chest : it  is  composed  of  the  membranes  lining  the 
two  cavities,  which  being  applied  to  each  other 
laterally,  like  two  bags,  form  a partition  for  sepa- 
rating and  sustaining  the  lungs,  and  also  preventing 
them  from  pressing  upon  each  other,  in  the  dil- 
ierent  positions  of  the  body.  The  laminae  com- 
posing this  partition  do  not  every  where  adhere 
together,  for  at  die  lower  part  of  the  chest  they 
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recede  from  each  other,  to  make  room  for  lodging 
the  heart,  and  at  the  upper  part  of  the  cavity  they 
receive  between  them  a gland  called  the  thymus, 
the  use  of  which,  in  the  animal  oeconomy,  is  not 
yet  ascertained.  The  internal  surface  of  the  chest, 
like  all  other  cavities,  is  kept  constantly  moist  and 
smooth,  for  the  greater  safety  of  the  delicate  or- 
gans of  respiration,  by  means  of  this  lining  mem- 
brane, which  is  called  the  pleura,  and  which  exudes 
a fine  vratery  fluid,  preventing  friction  and  ad- 
hesion of  the  lungs  to  the  sides  of  the  chest. 

The  lungs  are  the  principal  organs  of  respira- 
tion : they  are  two  in  number,  one  occupying 
the  right,  and  the  other  the  left  cavity  of  the 
chest  j but  they  respire  by  one  common  tube,  the 
wind-pipe.  Their  texture,  as  may  be  seen  in  those 
of  any  quadruped,  is  soft  and  spongy,  being  com- 
posed of  blood-vessels  branching  out  with  exqui- 
site minuteness  upon  the  sides  of  the  air-cells ; 
they  are  united  into  a mass  of  cellular  membrane, 
and  so ' disposed,  that  the  blood  can  extract  from 
the  air  certain  properties  which  shall  be  hereafter? 
explained. 

Of  Respiration. 

Respiration  consists  of  inspiration,  or  the  ingress 
of  the  air  into  the  lungs,  and  expiration,  or  the. 
egress  of  the  air  fi'om  the  lungs;. it  commences: 
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immediately  after  birth,  and  continues  through 
life.  In  man  and  quadrupeds  it  is  performed  in 
the  following  manner. 

The  diaphragm,  dividing  the  chest  from  the  ab- 
domen, is  strong  and  muscular,  and  can  act  with 
great  power  in  enlarging  the  cavity  of  the  chest  5 
it  is  convex  towards  the  lungs,  and  concave  below  j 
when  it  contracts  its  surface  becomes  nearly  flat, 
and  of  course  the  chest  is  deepened.  At  the  same 
instant  the  intercostal  muscles  contract,  and  raise 
the  lower  ribs  which  are  moveable  towards  the 
upper  one  which  is  more  fixed.  When  the  ribs 
are  raised,  they  are  so  contrived  as  to  be  drawn 
outwards,  and  the  cavity  of  the  chest  is  dilated 
laterally. 

Thus  we  see  that  when  we  Inspire  the  chest  Is 
enlarged  in  all  directions.  The  lungs  are  suspended 
in  the  cavity,  and  follow  all  the  motions  of  the  parts 
which  enclose  them,  for  when  the  pressure  of  the 
ribs  is  removed,  the  air  they  contain  expands  by 
its  elasticity,  and  the  external  air  rushes  in  to  re- 
store the  balance.  The  lungs  are  now  in  a state 
of  inspiration,  and  they,  are  emptied  by  the  fol- 
lowing process. 

When  the  diaphragm  contracts.  It  would  lessen 
the  abdominal  cavity  as  much  as  it  enlarges  that 
of  the  chest,  if  its  loose  enclosure  did  not  give  way 
by  protruding. 
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^ This  protrusion  of  the  belly  excites  the  abdomi- 
nal muscles  to  re-act ; their  contraction  pushes  up 
the  now  jelaxed  diaphragm  into  the  chest,  and  as 
they  are  attached  to  the  lower  edges  of  the  ribs, 
they  pull  them  down  with  great  power,  and  thus 
lessen  the  cavity  of  the  chest.  T!  he  lungs  are 
compressed’,  and  the  air  which  they  had  just  re- 
ceived is  now  expelled.  This  is  expiration. 

It  is  curious  to  remark  the  admirable  alterna- 
tion of  motion  by  which  the  mechanism  of  respi- 
ration is  effected.  The  diaphragm  and  intercostal 
muscles  co  operate  ih  enlarging  the  chest,  they 
contract  and  are  relaxed  in  the  same  instant : while 
the  abdominal  muscles  seize,  as- it- v.'ere,^  the  mo- 
ment of  their  relaxation  to  counteract  their  morion, 
and  to  diminish  the  size  of  the  chest. 

The  function  of  respiration  is  performed  in  the 
mode  above  described  : in  animals  which  have  a 
muscle,  the  diaphragm  is  for  this  specific  purpose. - 
Breathing  is  essential  to  all  animals,  though  it  is 
effected  very  variously  in  different  creatures,  in 
correspondence  with  that  indefinite  diversity  of 
forms,  and  of  habits,  with  which  animal  existence 
is  endued. 

I 

Birds  have  no  diapliragm,  and  their  whole  trunk 
may  be  considered  as  a chest  j for  besides  their 
proper  lungs,  large  air-bags  are  extended  through 
their  body,  and  communicate  even  with  the  inside 
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of  tlieli'  bones,  which  are  hollow.  These  bags  are 
moved  by  the  ribs  and  breast- bone,  and  their  aerial 
contents  are  blown  through  the  lungs.  Thus- 
they  have  this  function  in  greater  perfection  e^'en 
than  man  or  quadrupeds ; for  they  consume  more 
air,  and  at  the  same  time  they  are  rendered  light  tO' 
enable  them  to  fly. 

Amphibious  animals  can  live  long  without  res-- 
plring  j they  exhibit  a less  complicated  system  for 
the  function,  they  have  no  ribs,  no  diaphragm,  no 
chest  in  fact.  The  respiration  of  frogs'  will  illus- 
trate this  ; they  breathe  through  the  nostrils,  and- 
distend  their  throat  with  air  ; the  muscles  of  the 
tm-oat  forceit  into  the  lungs,  which  are  emptied  by  a 
slight  motion  of  the  sides  of  the  creature.  So  that 
they  swallow  the  air  by  their  broad  extended  jaws, 
and  come  to  the  surface  of  the  water  to  procure  it 
only  occasionally. 

The  lungs  in  these  animals,  and  in  lizards,  the 
camelion,  and  even  the  crocodile,  who  all  breathe 
in  the  same  manner  with  the  frog,  are  thin,  deli- 
cate, transparent  bags,  with  but  few  arteries  and 
veins  distributed  upon  them ; which  is  the  reason  * 
that  they  require  the  influence  of  the  air  in  a slender 
degree  only. 

Fishes  again  have  a mode  of  respiration  peculiar 
to  themselves.  They  breathe  air  when  mixed 
w'ith  water,  and  this  office  is  performed  by  their 
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gills.  These  are  formed  by  tender  membranous 
fringes,  through  every  part  of  which  the  blood  cir- 
culates. They  are  protected  by  broad  flaps,  which 
move,  as  it  were,  upon  hinges.  These  fringes  are 
separated  when  the  fish  opens  its  mouth  and  drives 
the  water  backwards  by  a motion  of  its  jaws,  so  that 
it  is  forced  between  each  feathery  extremity  of 
the  i*ed  gills.  Here  the  blood  is  exposed  to  the 
water  and  the  air  which  is  dissolved  in  it ; for 
fishes  can  no  more  live  in  water  deprived  of  its  air 
by  boiling,  or  by  an  air  pump,  than  man  or  quadru- 
peds can  live  in  a vacuum.  If  put  into  such  water, 
they  rise  to  the  surface  and  gasp  for  air.  Fishes 
cannot  breathe  in  air  alone,  for  that  element  is  not 
accommodated  to  the  mechanism  of  their  lungs. 

The  breathing  of  fishes  unfits  water  for  that 
function,  as  air  is  corrupted  by  the  respiration  of 
man ; if  we  separate  the  air  from  the  water  in 
which  fishes  have  lived,  it  is  no  longer  the  same 
air  it  previously  was,  and  it  is  contaminated  pre- 
cisely in  the  same  way  as  air  is  which  has  been  res- 
pired by  man.  Hence  it  is  that  fishes  when  con- 
fined in  a small  vessel' rise  to  the  surface,  and  that 
in  frozen  ponds  they  crowd  around  the  holes 
which  are  made  in  the  ice.  Even  shell-fish  have 
a sort  of  gills  for  the  performance  of  this  function; 
and  the  beard  of  the  oyster  is  a curious  and  ad-  - 
mirable  example  of  their  structure. 
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The  last  species  of  animal  respiration  we  shall 
notice  is  that  of  Insects.  They  have  no  breathing 
organ  like  the  lungs,  but  their  bodies  arc  pierced' 
with  air  tubes  in  every  direction.  They  divide 
very  niinutely  like  the  delicate  vessels  of  leaves  and 
flowers,  and  penetrate  every  part  of  the  animal  i 
but  the  objects  are  so  small,  and  the  changes  of 
form  which  insects  assume  are  so  rapid,  that  we 
cannot  point  out  al!  the  uses  of  this  peculiar  struc- 
ture. 

After  the  very  cursory  sketch  we  have  given  of 
the  various  modes  of  respiration,  we  can  judge  of 
the  importance  of  this  function  to  all  living  beings, 
from  man  down  to  the  meanest  reptile.  We  shall 
now  examine  those  properties  of  the  air  which  are 
so  essential  to  the  life  of  animals,  what  changes  it 
undergoes  from  respiration,  and  what  eficcts  it 
produces  on  the  bloodi 
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NATURE  AND  PROPERTIES  OF  THE  AIR. 

It  will  not  be  possible  to  explain  the  nature  of 
respiration  without  prefacing  it  by  some  observa-- 
tions  on  the  constitution  of  the  atmosphere,  anct 
without  illustrating  our  remarks  by  noticing  some* 
analogous  operations,  in  which  the  air  bears  arc 
important  part. 

Though  our  atmosphere  may  be  compared  to 
great  alembic,  into  which  ail  the  bodies  of  tire* 
earth  are  continually  sending  up  a part  of  their  sub- 
stance, to  mix,  and  float  a while  in  common  j 
where  minerals  from  their  lowest  depths  ascend, 
to  make  a part  of  the  general  mass ; where  seas^. 
' rivers,  and  springs,  furnish  their  copious  supplies  ; 
where  plants  receive  and  return  their  share  ; and 
where  animals,  that  by  living  upon,  consume  this 
general  stove,  are  found  to  give  it  back  in  vast 
quantities  when  they  die ; yet,  notwithstanding  this 
general  admixture  from  various  bodies,  the  epera- 
lions  which  corrupt,  and'  those  which  renovate  the 
atmosphere,  are  so  nicely  balanced,  that  it  is  uni- 
fonrdy  found  to  be  composed  of  three  elastic  aerial 
fluids,  never  varying  in  their  proportion,  yet  dif- 
fering materially  in  properties  from  each  otlicr, 
when  separately  examined,  and  constituting  when 
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combined  one  homogeneous  fluid  every  where 
surrounding  our  globe,  and  which,  we  denominate, 
airi 

Of  these  ingredients  one  only  is  much  affected 
by  respiration,  namely,  the  pure  or  oxygenous  part,, 
which  signifies  acid  making  air,  because^  when- 
combined  with  certain  bodies  it  forms  acids..-. 
Every  i oo  pints  of  atmospheric  air  contain  about 
27of  oxygen.  The  azotic  partis  so  named,from  its 
not  supporting  life  ; it  is  found  in  larger  propor- 
tion than  the  oxygen,  namely,  72  parts  in  every 
100;  while  -carbonic  acid,  or  fixed  air,  which  is 
known  to  consist  of  charcoal  combined  with  so 
much  oxygen,  as  to  be  formed  into  an  acid,, 
is  ascertained  to  exist  in  the  proportion  of  one. 
part  only  to  every  hundred.  Still,  as  it  is  found 
in  air  collected  on  the  summits  of  the  highest 
mountains,  as  well  as  in  that  of  level  countries, 
it  is  justly  considered  a part  of  the  atmosphere. 

It  was  not  until  lately  that  the  true  nature  of  the 
air,  and  its  effects  on  different  bodies,  came  to  be 
known.  Formerly,  indeed,  philosophers  were  not 
ignorant  that  the  air  underwent  changes  from 
certain  great  operations  •,  such  as  the  combustion 
of  inflammable  bodies,  the  respiration  of  animals, 
and  the  calcination  of  metals.  These  alterations 
they  wrongly  supposed  were  owing  solely  to  addi- 
tibns  made  to  the  atmosphere ; but  it  is  now 
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known  that  in  all  these  cases  the  air  is  decom- 
posed, the  oxygenous  part  combines  with  ^^the 
inflammable  body,  with  the  blood,  or  with  the* 
metal : so  that  tlie  air  is  diminished  in  weight, 
and  in  bulk,  while  the  burnt  substance  in  the  one 
case,  and  the  metal  in  the  other,  is  increased  in 
weight  exactly  by  that  quantity  which  the  air 
has  lost.  The  blood  too  in  the  same  way  separates 
the  atmosphere  into  its  constituent  principles,  and' 
robs  it  of  its  oxygen.  We  find  that  combustion, 
particularly  of  bodies  which  'contain  charcoaf, 
is  strikingly  analogous  to  respiration.  In  both- 
cases  carbonic  acid  is  formed,  and  the  oxygen 
which  has  disappeared  is  to  be  sought  for  in  this 
new  formed-  substance. 
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■ OF  WATER 

AND  ITS  CONSTITUENT  PARTS. 

Befo  iie,  however,  we  come  to  shew  the  effects 
of  air  on  the  animal  CEconomy,  it  will  be  necessary 
to  notice  another  splendid  discovery  of  modern 
chemistry  •,  namely,  that  water,  that  pure  and  ap- 
parently simple  element,  is  composed  of  two  dis- 
tinct and  different  principles. 

We  have  the  most  satisfactory  proofs  of  this 
fact  in  the  analysis  and  the  recomposition  of  this 
fluid,  although  it  would  carry  us  too  far  to  detail 
the  experiments  by  which  it  is  proved. 

Every  lOO  parts  of  water  consist  of  85  of  the 
oxygenous  principle,  and  15  of  another  not  before 
mentioned,  hydrogen,  or  that  substance  which 
constitutes  inflanamable  air,  and  which  forms  a 
part  of  the  blood,  and  indeed  of  all  animal  and 
vegetable  substances. 

The  application  of  this  curious  and  interesting 
fact  will  occur  hereafter. 
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AIR  IS  NECESSARY  TO  LIFE  AND  AIUST 
BE  RENEWED. 

How  'necessary  air  is  to  animal  life,  we  have 
numberless  proofs  ; as  when  a living  animal  is 
■placed  under  the  receiver  of  an  air-pump,  and  the 
air  is  removed,  the  creature  struggles,  gasps, 

' and  expires.  Drowned  animals  die  solely  from 
interruption  to  respiration,  and  even  the  suspend- 
ed criminal  does  not  cease  to  live,  either  because 
the  neck  Is  dislocated,  or  the  circulation  in  the 
Lead  is  stopped  by  the  compressing  cord,  although 
both  are  popular  opinions.  He  dies  because  his 
breathing  is  interrupted,  and  the  blood  cannot 
undergo  the  necessary  changes  from  the  action  of 
the  air. 

‘The  necessity  of  a due  supply  of  air  is  proved 
"by  the  following  painful,  but  highly  interesting 
narratives. 

The  Viceroy  of  Bengal,  having,  In  the  month  of 
May  1756,  made  the  English  garrison  at  Calcutta 
prisoners,  he  inhumanly  shut  them  up,  to  the 
number  of  146  persons,  in  a place  called, theBlack- 
hole  prison,  a cube  of  about  feet,  and  open 
only  to  the  westward  by  two  windows  strongly 
barred  with  iron.  In  this  horrible  situation  were 
146  human  beings  stewed  up,  in  a close  sultry 
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night,  under  the  climate  of  Bengal.  A profuse 
perspiration  quickly  broke  out  6n  every  indivi- 
dual, attended  with  an  insatiable  thirst,  which 
became  the  more  intolerable  as  the  body  was 
drained  of  its  moisture.  It  was  in  vain  that  they 
■stript  off  their  clothes,  or  fanned  themselves  with 
their  hats.  A difficulty  of  breathing  was  next 
•observed,  and  every  one  panted  for  breath. 

In  this  dreadful  situation  the  unfortunate  pri- 
soners made  am  application  to  have  some  of  them 
removed  to  ij^nother  place  of  confinement,  but  in 
vain;  the  tyrant,  by  whose  order  alone  such  a step 
could  be  taken,  was  asleep,  and  no  one  durst  dis- 
turb his  repose.  Their  despair  now  became  out- 
rageous. They  endeavoured  to  force  open  the 
door,  that  they  might  rush  on  the  swords  of  their 
guard,  and  even  used  abuse  to  provoke  them  to  fire, 
hut  all  their  efforts  were  ineffectual. 

The  agonies  of  these  wretched  sufferers  for 
want  of  air  now  became  horrible,  they  could  no 
longer  endure  the  dreadfulness  of  their  situation, 
and  many  fell  down,  and  expired.  We  shall  not 
torture  the  feelings  of  the  reader  by  describing  the 
scene  that  ensued.  The  unfortunate  victims, 
notwithstanding  tliey  pi-essed  towards  the  windows 
to  gasp  a little  air,  dropt  fast  on  all  sides;  a pungent 
steam  arose  from  the  bodies  of  tlie  living  and  the 
dead ; and,  dreadful  to  relate,  when  the  tyrant 
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thought  proper  to  throw  open  this  infernal  prison, 
only  23  out  of  146  men  were  found  alive : all  the 
others  were  suffocated  for  want  of  air. 

Another  melancholy  proof  of  the  necessity  of  a 
•due  supply  of  air,  may  be  drawn  from  the  testi- 
mony of  Dr.  Trotter,  delivered  before  a select 
committee  of  the  house  of  commons  in  the  year 
1790. 

In  July  1783  the  slave-ship,  in  which  he  was, 
arrived  off  the  Gold  Coast  of  Africa.  “In  the  space 
of  a week  above  100  prime  slaves,  youn^,  stout, 
and  healthy,  were  purchased.  The  ship,  however, 
could  obtain  only  two -thirds  of  her  complement. 
The  slaves  were  confined  below  sixteen  hours  out 
of  twenty-four,  and  were  allowed  no  exercise 
when  on  deck.  The  rooms  where  they  are  con- 
fined, are  from  five  to  six  feet  high,  imperfectly 
aired  by  gratings  above,  and  small  scuttles  in  the 
side  of  4lie  ship,  which  of  course  can  be  of  little 
•use  at  sea.  The  gratings  are  also  half  covered 
when  it  blows  hard,  to  keep  out  the  salt  spray,” 
The  temperature  of  these  rooms  was  often  above 
96  of  Fahrenheit’s  scale.  In  the  evidence,  of  which 
this  is  an  abstract,  Dr.  Trotter  affirms,  “ he  could 
never  breathe  there,  unless  under  the  hatchways.” 
In  such  circumstances  the  sufferings  of  these  poor 
■fellow-creatures  must  have  been  dreadful.  “ I 
have  often,”  says  Dr.  Trotter,  “ observed  the 
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slaves  drawing  their  breath  with  all  the  laborious 
and  anxious  efforts  for  life,  which  are  observed  in 
expiring  animals,  subjected  by  experiment  to  foul 
air,  or  in  the  exhausted  receiver  of  an  air-pump. 
I have  seen  them,  when  the  tarpawlings  have 
been  inadvertently  thrown  over  the  gratings,  at- 
tempting to  heave  them  up,  crying  out,  in  their 
own  language,  we  are  suffocated.  Many  have  I 
seen  dead,  who  the  night  before  have  shewn  no 
signs  of  the  smallest  indisposition  j some  also  In  a 
dying  state,  and  if  not  brought  up  quickly  upon 
the  deck,  irrecoverably  lost.” 

Hence,  before  the  arrival  of  this  vessel  at  Anti- 
gua, out  of  650  slaves  more  than  56  had  died, 
and  above  300  were  tainted  with  the  sea  scurvy. 

TFhy  the  Air  must  he  renewed. 

The  air  of  a crowded  theatre  has  been  examined, 
and  it  is  found  to  be  materially  different  in  its 
properties  from  the  external  atmosphere.  It  con- 
tains much  more  fixed  air  than  before  the  per- 
formance commenced.  This  air  is  heavy,  and 
sinks  to  the  bottom  ; the  azotic  part,  which  has 
now  lost  the  oxygen  with  which  it  was  intimately 
combined,  being  light,  rises  to  the  top  of  the 
house  ; while  the  middle  portion  Is  of  the  greatest 
purity.  Besides  these  changes,  a moist  vapour  is 
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diffused  through  the  whole  *,  this  in  cold  weather 
is  condensed,  and  thus  rendered  visible. 

Of  the  various  aeriform  fluids  we  are  acquainted 
with, few  are  injurioustoanimals,although  nonecan 
be  substituted  for  oxygen ; but  some  are  highly  de- 
leterious, and  particularly  carbonic  acid.  Hence  it  is 
that  we  suffer  so  much  distress  in  crowded  rooms, 
which  in  some  circumstances  is  followed  by  the 
W’'orst  consequences.  In  mines,  in  long  closed 
wells,  and  small  rooms  heated  by  brasiers  of  char- 
coal, this  air  is  collected  in  such  quantity  as  to 
produce  every  degree  of  mischief,  from  giddiness  to 
insensibility,  and  from  stupor  to  death.  On  this 
account,  if  an  animal  is  confined  under  a glass 
vessel  filled  with  air,  it  dies  before  all  the  oxygen 
is  separated  from  it,  because  the  carbonic  acid  acts 
as  a poison.  If,  however,  the  apparatus  is  so  con- 
trived, as  to  absoi'b  the  carbonic  acid  as  fast  as  it  is 
produced,  the  animal  can  live  till  the  air  is  deprived 
of  all  its  oxygen. 

The  opposite  effects  from  breathing  a pure  air 
illustrate  the  function  of  respiration  very  striking- 
ly. Hence  the  refreshment  we  derive  when  we 
inhale  a draught  of  fresh  air  on  leaving  a crowded 
apartment  •,  hence  the  quick  dissipation  of  the 
languor  and  anxiety  which  before  oppressed  us  j 
the  almost  instantaneous  recruiting  of  our  spirits 
and  our  strength. 
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If  we  respire  an  air  of  still  higher  purity,  such  as 
we  can  produce  by  artificial  means,  when  we  sepa- 
rate the  oxygenous  part  of  the  atmosphere  from  its 
other  ingredients,  these  effects  are  felt  in  a greatly 
superior  degree.  The  pulse  is  quickened,  and 
beats  with  stronger  vibration,  the  complexion  is 
heightened,  the  spirits  are  more  gay,  and  the  whole 
frame  is  invigorated. 

'We  have  now  seen  that  the  following  changes 
are  produced  in  the  air  by  respiration,*  the  oxygen 
is  removed,  and  the  carbonic  acid  is  increased  in 
quantity. 

It  has  been  estimated  that  about  2lbs.  8oz.  of 
oxygen  are  consumed  by  a man  in  24  hours;  and 
that,  in  the  same  time  about  3lbs.  of  carbonic  acid 
are  generated. 

The  oxygen  which  lias  disappeared  is  more 
than  -was  necessary  to  constitute  the  carbonic  acid, 
and  whether  the  remainder  is  absorbed  by  the 
blood  and  applied  to  some  yet  unascertained  pur- 
poses during  its  circulation ; or  whether  it  com- 
bines with  some  of  the  hydrogen  contained  in  the 
blood,  and  forms  the  aqueous  vapor  we  expire,  are 
problems  not  at  present  solved.  Indeed  it  is  a 
subject  of  peculiar  difficulty  to  investigate  satisfac- 
torily, because  the  surfaces  of  the  air-cells  are  al- 
ways moistened  with  a liquid,  which  will  be  car- 
ried off  by  every  expiration. 
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Effects  of  the  Air  on  the  Blood  in  the  Lungs. 

We  have  before  shewn  that  the  lungs  were  two 
spongy  bodies,  which  occupy  the  cavities  of  tl^ 
chest  ;that  they  are  composed  of  blood  and  air-vessels 
united  together  by  cellular  membrane  *,  that  the 
blood- vessels  are  the  great  pulmonary  artery  going 
out  from  the  right  side  of  the  heart,  and  splitting 
into  innumerable  branches  throughout  both  lungs, 
and  the  veins  which  commence  from  the  extremi- 
ties of  those  branches,  and  run  back  to  the  heart 
again ; tliat  the  air-vessels  commence  by  that 
great  tube  called  the  windpipe  at  the  back  part  of 
the  mouth  and  nose,  which  running  down  into  the 
chest,  divides  into  two  lesser  tubes,  one  going  to 
each  lung,  where,  after  branching  out  in  the  man- 
ner of  blood-vessels,  they  terminate  in  cells,  com- 
municating with  each  other  ; and  lastly,  that  the 
air  is  constantly  passing  to  and  from  those  cells, 
while  all  the  blood  of  the  body,  as  constantly  cir- 
culates through  the  vessels  of  the  lungs,  to  receive 
certain  properties  from  the  air. 

The  blood  has  a different  appearance  in  the  ar- 
teries from  that  which  it  assumes  in  the  veins.  In 
the  last  case  it  is  of  a deep  red,  or  dull  purple  tint, 
while  that  from  an  artery  is  of  a bright  scarlet. 
That  this  change  is  effected  in  the  lungs,  w^as 
proved  by  the  following  cruel  experiment. 
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The  chest  of  a living  dog  was  opened,  the  lungs 
and  heart  were  exposed  to  view,  d’he  blood  which, 
was  driven  from  the  right  side  of  the  heart  into 
the  great  artery  of  the  lungs,  appeared  of  a dark 
venous  complexion. 

But,  this  blood,  on  its  return  from  the  lungs  to 
the  left  side  of  the  heart,  lost  its  dark  appearance, 
and  assumed  a bright  vermilion  colour. 

It  was  soon  found  necessary  to  inflate  the  lungs, 
by  artificial  means. 

« If  at  any  time  this  was  intermitted,  the  blood 
returning  from  the  lungs  to  the  left  side  of  the 
heart,  did  not  take  on  the  bright  vermilion  colour, 
but  appeared  dark  as  before  it  had  been  sent  to  the 
lungs ; a diminution  of  the  pulsations  of  the  heart 
and  arteries  took  place,  and  in  a little  time  all  their 
actions  ceased. 

But  if  at  this  time  the  lungs  were  made  by  the 
inflation  of  common  air  alternately  to  collapse  and 
dilate,  the  blood  coming  from  the  lungs  re- 
gained its  former  bright  colour,  and  the  action  of 
the  heart  and  arteries  was  excited  anew. 

Again,  if  blood  be  drawn  from  a vein,  it  will  at 
first  appearof  a dark  colour  aswas  before  remarked* 
but  on  being  exposed  to  the  air,  it  will  become 
red  on  that  surface  which  is  in  contact  with  it  ; 
and  if  shaken  in  a phial  with  air,  the  whole  will 
become  red,  and  the  oxygenous  portion  of  the 
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air  will  be  diminished,  while  some  carbonic  acid  is 
formed,  as  in  respiration  ; but  in  vacuo,  however 
shaken,  there  will  be  no  redness. 

Thus  we  find  that  the  blood  in  passing  through 
the  lungs,  changes  its  colour,  and  at  the  same  in- 
stant parts  with  a quantity  of  carbonaceous  matter 
in  combination  with  the  oxygen  it  has  obtained 
from  the  air.  We  shall  afterwards  point  out  other 
important  changes  produced  in  it  by  respiration. 

'The  Blood  derives from  the  Air  the  Means  of  support* 
itig  Life^  and  the  Heat  of  the  Animal, 

Wc  have  already  shewn  the  dependence  of  the 
life  of  man  upon  the  air  he  breathes,  also  the  part 
of  the  atmospheric  air  which  is  essential  to  his  ex- 
istence, and  that  the  office  of  the  lungs  is  to  enable 
the  blood  to  absorb  constantly  this  portion  of  the 
air,  that  it  may  be  diffused  throughout  the  whole 
system  j we  shall  now  view  the  great  effects  which 
the  vital  portion  of  the  atmospheric  air  (the  part 
which  is  absorbed  by  the  blood has  upon  the  ani- 
mal ceconomy ; and  first  that  of  enduing  the  blood, 
and  afterwards  the  rest  of  the  body,  with  vitality. 

The  intimate  connexion  wffiich  subsists  betwixt 
the  air  and  animal  life,  must  have  been  known 
from  the  earliest  ages  *,  for  it  is  illustrated  .by 
numberless  facts,  and  those  of  perpetual  recur- 
rence. Thus  w'ith  the  new-born  infant,  the  first 
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tiling:  we  do  Is  to  infuse  into  his  nostrils  ‘‘  the 
breath  of  life.”  For  until  the  lungs  are  expanded, 
and  the  venous  or  purple  blood  is  changed  by  the 
air  into  aiTerial  or  crimson  in  that  organ,  the  heart 
does  not  contract,  nor  the  arteries  vibrate  and 
like  a clock  that  is  not  wound  up,  though  sound 
in  all  its  parts,  they  remairt  entirely  at  rest.  In  the 
clock,  if  we  but  wind  it  up,  the  main-spring  ap- 
plying its  powers,  all  the  wheels  are  immediately 
put  into  motion,  and  it  marks  its  hours  and  its 
minutes  ; so  likewise  in  the  animal  machine,  the 
blood  in  the  lungs  having  imbibed  the  vital  prin- 
ciple of  the  air,  the  heart  acquires  its  actions,  the 
brain  its  energy,  the  nerves  their  sensibility,  and 
the  other  subordinate  springs  of  life  presently 
rcsume,t^ielr  respective  functions. 

The  lady  of  a physician  had  a child  still-born. 
All  the  common  means  were  tried  without  effect. 
Recollecting  he  had  a bladder  of  vital  air,  with 
which  he  was  about  to  make  an  experiment,  the 
doctor  forced  this  air  into  the  lungs  of  the  infant, 
w'hcn  the  eddies  of  its  little  heart  began  to  play, 
and  the  child  was  restored. 

In  that  experiment  which  was  before  described, 
as  shewing  the  changes  produced  in  the  blood  by 
respiration,  a sort  of  artificial  breathing  was  effect- 
ed, by  attaching  a pair  of  bellows  to  the  lungs  of 
the  animal.  If  the  lungs  were  not  inflated  for 
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some  time,  the  blood  returned  to  the  left  side  of 
the  heart  unchanged  In  colour ; it  was  still  venous, 
and  the  action  of  the  heart  languished  till  it  even 
ceased  to  contract ; but  its  motions  were  revived 
with  new  energy  when  the  lungs  were  filled  with 
fresh  air,  for  the  blood  was  then  rendered  arterial, 
and  had  acquired  its  due  stimulating  properties. 
The  circulation  was  restored,  and  life  continued. 

The  vast  number  of  cells  into  which  the  lungs 
are  divided,  the  whole  arterial  and  venal  system 
ramifying  on  the  surface  of  those  cells,  and  of  course 
the  whole  of  the  blood  passing  through  them  in 
every  circulation,  together  with  the  loss  of  life 
where  breathing  is  interrupted  even  for  a short 
time,  shew  the  influence  of  the  air  upon  the  blood 
for  the  purposes  of  life.  The  blood  continues  it 
by  imparting  this  same  vital  principle  to  every  part 
of  the  body.  Hence  it  is  to  the  atmosphere  (or 
rather  to  that  particular  part  of  it  which  is  called 
vital  or  oxygene-air)  that  we  are  indebted  for  that 
vitality  which  is  communicated  to  the  blood,  and 
■w'hich  animates  our  bodies,  and  is  the  immediate 
bond  of  union  betwixt  our  immaterial  soul  and  this 
visible  world.  In  this  state  we  may  be  compared 
to  small  pieces  of  feather  placed  upon  an  electrical 
machine,  which  while  the  handle  is  turned,  dance 
upon  the  conductor,  but  the  moment  of  cessation, 
they  aU  cease  to  move,  and  fall  down. 
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ANIMAL  HEAT. 

We  have  before  had  occasion  to  notice  the  ana- 
logy between  combustion  and  respiration.  Both 
processes  arise  from  a change  of  state  which  the 
oxygen  of  the  atmosphere  experiences.  It  enters 
into  new  combinations,  and  while  they  are  forming 
it  parts  with  its  heat.  In  breathing  it  is  absorbed 
by  the  blood,  and  slowly  unites  with  some  of  its 
elements.  In  combustion  the  change  of  state  is 
far  more  rapid,  an  intenser  heat  is  developed,  and 
v’e  see  a light  of  more  or  less  brightness.  To  this 
difference  of  rapidity  with  which  the  combination 
is  effected,  is  the  variety  of  appearances  in  the  two 
phenomena  principally  owing  j but  it  will  be  cu- 
rious to  trace  their  resemblances. 

If  an  animal  be  placed  in  an  exhausted  receiver 
of  an  air-pump,  it  quickly  expires ; in  similar  cir- 
cumstances a burning  lamp  goes  out.  If  an  animal 
be  not  supplied  with  fresh  air  it  dies,  and  its  heat 
is  extinguished,  so  it  is  with  the  lamp.  The  air 
breathed  by  animals  is  diminished  in  quantity  by 
the  absorption  of  its  oxygen,  so  it  is  by  the  burn- 
ing of  the  lamp,  and  in  both  cases  fixed  air  is  pro- 
duced. A certain  quantity  of  air  supports  an 
;jnlmal  for  a certain  time,  but  no  longer  j so  it  will 
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keep  up  the  flame  of  the  lamp,  for  a certain  time 
only.  The  air  in  wliich  a lamp  has  burnt  out  de- 
stroys animal  life ; so  the  air  that  the  animal  has 
breathed,  puts  out  the  lamp.  Fixed,  azotic,  and 
inflammable  airs,  destroy  animals ; so  likewise  do 
they  extinguish  the  lamp. 

A living  animal,  and  a burning  lamp,  therefore, 
exactly  agree  in  requiring  the  same  kind  of  air  to 
support  them,  and  in  producing  the  same  effects 
upon  the  air  to  which  they  are  exposed.  But  they 
do  not  resemble  each  other  only  in  producing  heat, 
and  requiring  the  same  kind  of  air  •,  for  if  an 
animal  has  not  fresh  supplies  of  food,  as  well  as 
air,  after  a certain  time  it  dies,  and  becomes  cold  ; 
just  in  the  same  manner  as  the  lamp  dies  out,  if 
not  duly  supplied  with  pil.  As  oil  affords  the 
principles  attractive  of  oxygen  to  the  lamp,  name- 
ly, hydrogen,  and  carbon,  of  which  it  is  constitut- 
ed -,  so  the  food  of  animals  supports  the  generation 
of  heat,  by  supplying  to  the  animal  body  similar 
principles,  which  are  attractive  of  oxygen  j ac- 
cordingly we  And  that  all  substances  which  afford 
proper  nourishment  contain  principles  that  readily 
combine  with  oxygen,  namely,  hydrogen,  which, 
in  combination  with  oxygen,  forms  water  ; and 
carbon,  or  charcoal,  which,  when  united  also  with 
oxygen,'  forms  fixed  air.  We  have  found  that 
both  these  substances  are  produced  in  respiration. 
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as  well  as  in  combustion.  This  connection  between 
the  heat  of  animals  and  their  supply  of  food,  is 
illustrated  by  the  circumstances  of  those  which  are 
torpid  during  the  winter  months.  These,  if  they 
lay  by  no  internal  store,  are  amply  provided  by  an 
accumulation  of  fat  in  their  own  bodies.  This^ 
w’hile  it  confine^  their  heat,  is  gradually  absorbed> 
and  keeps  up  a gentle  warmth,  barely  necessary 
for  the  existence  of  the  creature.  When  he  is 
roused  by  the  recurrence  of  spring,  he  appears 
f-om  his  dormitory,  weak,  and  extremely  emaciat- 
ed, till  a fresh  supply  of  nourishment  reaccumu- 
hues  an  excess  of  fat  for  a future  winter. 

How  Life  depends  upon  a due  ^iantity  of  Animal 

Heat. 

In  the  last  article  it  was  shewn  that  vital  heat 
arose  from  the  decomposition  of  oxygen  air  in  the 
blood.  In  this  it  will  appear,  how  life  depends  on 
a certain  degree  of  heat  in  the  body.  ^ 

In  the  chick  contained  within  an  egg  there  are 
no  powers  capable  of  generating  heat.  Therefore 
Until  the  chick  receives  Imat  from  the  mother,  it 
remains  in  a torpid  and  inactive  state.  The  prin- 
ciples of  life  are  then  called  into  action.  A gra- 
dual extension  of  the  parts  commences.  During 
the  time  of  incubation,  the  living  principle  every 
day  increases  in  quantity  and  power  with  the  pcr- 
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fcction  of  the  animal,  and  the  capacity  of  its  organs 
for  performing  its  functions,  and  generating  heat, 
which  last  does  not  happen  till  the  time  of  its  ex- 
clusion from  the  shell : after  which,  the  chick  does 
not  depend  entirely  on  the  mother  for  the  produc- 
tion of  that  heat  which  must  always  acccompany 
and  support  the  functions  of  life.  When,  by 
respiration,  the  first  action  after  birth,  oxygen  air 
is  absorbed  by  the  blood,  the  motion  of  the  heart, 
the  circulation,  and  other  operations,  are  carried 
on  wdth  greater  vigour  than  formerly,  and  the  food  ' 
^being  separated  into  principles  attractive  of  oxygen, 
the  chick  is  capable,  in  a great  measure,  of  gene- 
rating a degree  of  heat  equal  to  that  of  the  pa- 
rent. At  first  the  mother,  as  if  conscious  of  the 
tender  stare  of  her  offspring,  and  of  the  impossi- 
bility of  their  being  kept  sufficiently  warm  by  their 
own  powers,  gathers  them  under  her  wings  to 
cherish  that  vital  v/armth,  which  she  appears  to 
judge  them  incapableof  creating,  and  without  which 
tliey  would  necessarily  perish.  'In  the  same  way, 
if,  during  incubation,  the  hen  leaves  her  nest  so 
long  as  to  cool  the  eggs  a few  degrees  ; from  that 
period  the  powers  of  life  are  proportionably  dimi- 
nished,and  a stop  is  put  to  the  growth  of  the  chick; 
both  of  which,  if  the  eggs  have  not  been  cooled  too 
far,  are  recoverable  on  the  return  of  the  hen,  or  of 
that  genial  heat  they  receive  from  her  body.  The 
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mother  is  so  solicitous  to  preserve  this  heat,  that 
she  seldom  leaves  her  nest  above  five  or  six  minutes 
in  the  day,  to  take  a slender  repast ; and  when  she 
discovers  the  motion  of  the  chickens  in  the  eggs, 
she  then  sits  so  close,  that  even  the  sight  of  food, 
though  ever  so  much  pressed  by  hunger,  can 
scarcely  prevail  with  her  to  stir  from  the  eggs  for 
three  or  four  days,  or  until  they  are  completely 
hatched.  But  if  she  abandons  her  nest  altogether, 
or  is  killed  by  accident,  then,  as  the  eggs  cool,  the 
powers  of  life  gradually  decline,  till  they  are  at 
last  totally  abolished  by  the  death  of  the  chickens. 

Though  the  functions  of  life,  in  this  instance, 
are  soon  destroyed  or  suspended  for  want  of  a due 
quantity  of  animal  heat,  yet  in  some  creatures, 
under  these  circumstances,  the  vital  principle  still 
remains  entire.  Thus  flies,  when  the  cold  comes 
in,  appear  as  if  deprived  of  sense,  and  in  propor- 
tion to  the  degree  of  cold,  the  moving  mechanism 
is  retarded.  But  if  the  weather  be  intensely  cold, 
they  then  “ sleep  the  sleep  of  death.”  Hence 
the  reasonwhy  we  see  toads  burrowing, frogs  living 
under  large  stones,  snails  seeking  shelter  in  the 
liollows  of  trees,  and  fishes  having  recourse  to  deep 
waters ; the  heat  of  all  these  places  being  generally 
above  the  freezing  point,  even  in  our  frosts,  which 
are,  however,  sometimes  so  severe,  as  to  Idll  many 
whose  habitations  are  not  well  chosen. 
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temperature  of  the  Human  Body^ 

The  heat  of  every  living  body  generally  exceeds 
that  of  the  surrounding  atmosphere,  and  it  is  ob- 
servable that  it  is  more  or  less  high  in  proportion 
as  the  function  of  respiration  is  more  or  less  perfect 
in  the  animal.  Birds  have  the  most  extensive 
organs  for  breathing,  and  are  of  the  highest  heat  > 
<]uadrupeds  are  a few  degrees  cooler  ; while  fishes 
and  reptiles  are  very  little  warmer  than  the  medium, 
in  which  they  live.  Even  in  torpid  animals  it 
is  constantly  higher  by  some  degrees  than  in  the 
air  around  them,  and  a thermometer  being  put 
under  the  tongue  of  man  in  all  countries  and  sea- 
sons rises  to  py.  'I  his  proves  that  a constant  ge^ 
neration  of  heat  takes  place  in  the  body,  and  that  a- 
portion  of  this  heat  is  as  constantly  escaping  from- 
the  system.  '1  he  balance  between  these  two  ac- 
tions constitutes  the  degree  of  heat  which  the 
animal  enjoys. 

To  regulate  this  degree  of  heat  various  means^ 
are  employed  : hence  we  see  why  nature  varies  the 
cloathing  of  animals  in  dilFerent  climates  ; in  the 
warm  ones  she  covers  them  wdth  short,  smooth, 
coats,  which  lie  close  to  the  skin  ; wdiile  in  the 
northern  regions  their  covering  consists  of  a rarer 
substance,  as  fur,  wopl,  &e.  all  which  prevent  the 
escape  of  too  great  a quantity  of  animal  heat. 
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Hence  also  the  great  use  of  feathers  to  birds ; as 
these  creatures  are  often  exposed  in  the  higher 
regions  to  a very  cold  .medium,  their  natural  heat 
would  pass  off  much  too  quickly,  if  they  were  not 
covered  with  a substance  which  conducts  heat  very 
slowly  : feathers  are  well  known  to  have  this  pro- 
perty j and  in  those  birds  that  live  in  water,  which 
withdraws  heat  more  quickly  than  air,  their  co- 
vering is  a much  slower  conductor  of  heat  tharr 
common  feathers.  The  down  upon  the  breast 
and  under  the  belly  of  such  birds  as  ir>  cold  cli- 
mates, live  mostly  in  the  water,  is,  perhaps,  the 
slowest  conductor  of  heat  in  nature,  such  is  the 
elder  down : and  to  keep  this  rare  substance  con- 
stantly dry  so  as  to  resist  the  effect  of  the  water, 
these  aquatic  birds  spread  a sufficient  quantity  of 
a peculiar  oil,  with  which  they  are  furnished  by  an 
organ  for  that  purpose,  over  their  outermost  fea- 
thers, and  thus  prevent  the  contact  of  the  water. 

It  is  to  regulate  the  standard  of  animal  heat,  so 
that  it  may  be  agreeable  and  healthy,  that  the 
inhabitants  of  all  countries  in  which  the  tempera- 
ture of  the  atmosphere  is  below  that  of  the  human 
body,  make  use  of  apparel  *,  and  this  being  thicker 
or  thinner  in  proportion  to  the  respective  dif- 
ferences of  seasons  or  climates,  is  founded  on  the 
same  principle  “ to  prevent  too  great  an  escape  of 
heat  fi  om  the  body,  which  Avould  induce  the  un- 
pleasant and  injurious  sensations  of  cold.” 
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On  the  other  hand,  if  the  heat  be  so  great  as  to 
incommode,  natm-e  has  recourse  to  the  refrigerat- 
ing process  of  perspiration,  when  by  the  formation 
of  vapour,  a greater  quantity  of  heat  is  carried  off 
than  could  be  merely  by  the  air.  This  is  the  rea- 
son why  the  sensible  perspiration  is  so  much  greater 
in  hot  than  in  cold  weather.  Fanning  relieves  by 
favouring  the  escape  of  heat  from  the  body  : for 
when  the  surface  is  loaded  with  heat,  and  the  air, 
which  is  in  immediate  contact  with  it,  has  already 
taken  up  so  much  that  it  is  either  unable  to  carry 
off  any  more,  or  performs  this  office  so  slowly,  as 
to  be  unequal  to  the  removal  of  the  quantity  which 
is  constantly  arriving  at  the  surface,  by  driving 
away  such  air,  and  permitting  other  colder  air  to 
approach,  which  not  being  so  loaded  is  able  to 
carry  off'  the  heat  more  quickly,  the  skin  must  in 
consequence  feel  cooled. 

Moist  air  is,  likewise,  a better  conductor  of 
heat  than  when  dry,  because  water,  though  of  the 
••same  temperature  with  air,  is  known  to  carry  it 
off  more  quickly  than  air  will  do.  And  this  is 
the  reason  why  in  moist  and  windy  weather  our 
sensations  of  cold  are  greater  than  when  the  air  Is 
^till  and  dry,  though  the  thermometer  should,  in 
both  cases,  stand  at  the  same  point. 
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SUSPENDED  ANIMATION. 

From  the  view  we  have  taken  of  the  atmos- 
pheric air,  ahd  the  absolute  dependence  of  animal 
life  upon  it,  there  will  be  no  difficulty  in  explain- 
ing to  the  reader,  “ how  the  powers  of  life  seem, 
to  vanish,  and  death  to  set  in,”  when  persons  are 
placed  in  those  situations  where  they  cannot 
breathe  ; nor  of  the  utility  and  reasonableness  of 
-the  means  which  ought  to  be  used  for  the  recovery 
of  sucli  individuals  as  may  unfortunately  happen  to 
be  in  this  condition.  , 

"We  have  already  shewn  that  an  animal  placed 
in  the'glass  receiver  of  an  air-pump,  where  the  air 
can  be  exhausted,  will,  after  a certain  time,  expire. 
And  in  the  experiment  on  a dog,  it  was  seen  that 
when  Dr.  Goodwin  ceased  to  blow  air  into  the 
lungs,  the  heart  and  arteries  no  longer  pulsated, 
and  life  appeared  to  decline  ; but  that  when  the 
doctor  again  inflated  the  lungs  with  fresh  air,  the 
vital  organs  resumed  their  functions,  and  the 
animal  rapidly  recovered.  These  facts  serve  to  ex- 
plain the  cause  of  death  from  drowning,  &c.  and 
also  the  recovery  of  life,  where  the  person  has 
been  only  so  long  immersed,  as  that  the  vital  prin- 
ciple is  suspended,  but  not  extinct. 
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Some  have  supposed  that  death  was  caused  in 
hanging  by  apoplpxy  *,  and  in  drowning  by  the  in- 
troduction of  water  through  tlie  windpipe  into 
the  lungs  j but  late  experiments  shew  that  these 
are  not  the  case. 

A dog  was  suspended  by  the  neck  with  a cord  ; 
an  opening  having  been  previously  made  in  the 
wind-pipe  below  the  cord,  so  as  to  admit  air  into 
the  lungs.  In  this  state  he  was  allowed  to  hang 
three  quarters  of  an  hour,  during  which  time  the 
circulation  and  breathing  went  on  without  being 
much  interrupted  by  the  experiments.  The  cord 
being  now  shifted  below  the  opening  into  the 
wind-pipe,  so  as  to  interrupt  the  ingress  of  air 
into  the  lungs,  the  animal  was  completely  dead  in 
a few  minutes  : a proof  that  the  air  being  inter- 
cepted in  its  passage,  and  not  a mere  accumulation 
of  blood  in  the  brain,  was  the  immecnatc  cause  of 
death. 

In  drpwning  it  is  known  that  but  a very  little 
if  any  water  can  find  its  way  into  the  lungs.  If 
'an  artificial  dropsy  of  the  chest  be  produced  by 
injecting  two  ounces  of  Avatcr  into  the  lungs, 
through  the  wind-pipe  of  a healthy  animal,  it 
inimeuiately  causes  oppressiem,  and  difficulty  of 
breathing,  but  no  fatal  suspension  of  life  ensues. 
The  water  is  absorbed  gradually,  and  the  symp- 
toms soon  disappear.  The  case  is  very  different 
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in  drowning,  since  in  this  a few  minutes  submer- 
sion Is  sufficient  to  destroy  the  life  of  the  animal, 
even  whether  water  enter  the  wind-pipe  or  not,  for 
in  most  cases  some  is  found  in  the  lungs  after  death. 
This  is  decisively  proved  by  the  experiments  of 
Dr.  Goodwin.  He  placed  animals  in  quicksilver, 
and  in  ink,  and  so  little  of  this  weighty  metal  or 
coloured  fluid  was  found  in  the  lungs,  as  left  no 
doubt  of  its  not  being  the  cause  of  drowning.  In 
one  experiment  after  expiration  the  animal  was 
drowned  in  ink,  and  no  fluid  whatever  was  found 
in  the  lungs.  Hence  we  see  how  superfluous  the 
common  custom  is,  of  suspending  a drowned  per- 
son by  the  heels* to  discharge  the  supposed  con- 
tents off  the  lungs. 

Hanging  and  drowning  then  occasion  death 
by  preventing  * the  access  of  air  to  the  lungs,  and 

* Though  apoplexy  is  not  necessary  to  produce  death  in 
hanging,  yet  it  sometimes  occurs  as  an  accidental  circum- 
stance. And  I am  just  informed  by  Mr.  White,  whose 
publications  on  the  veterinary  art  have  rendered  it  great 
services,  and  do  him  much  credit,  that  in  cases  where 
horses  have  been  strangled  by  their  collars  becoming  en- 
tangled, he  has,  in  more  than  one  instance,  found  ou 
dissection,  that  either  the  right  auricle  of  the  heart,  or  the 
great  vein  called  cava,  a little  before  it  entered  the  heart, 
was  burst  j and  this  he  supposes  to  have  taken  place  from 
the  too  great  pressure  of  the  blood  on  these  pans,  owing^ 
to  its  passage  being  obstructed  in  the  lungs. 
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tlie  expulsion  of  the  effete  of  fixed  airs.  We  shalf 
confine  ourselves  to  the  consideration  of  drowning^ 

Of  Drotuning. 

When  an  animal  is  immersed  in  water,  his  pulse 
becomes  weak  and  frequent  5 he  feels  an  anxiety 
about  his  breast,  and  struggles  to  relieve  it.  In, 
these  struggles,  he  rises  towards  the  surface  of  the 
water,  and  throws  out  a quantity  of  air  from  the 
lungs.  After  this  his  anxiety  increases,  his  pulse 
becomes  weaker ; the  struggles  are  renewed  with 
more  violence  j he  rises  towards  the  surface  again,; 
throws  out  more  air  from  his  lungs,  and  makes 
several  efforts  to  inspire ; and  in  some  of  these 
efforts  a quantity  of  water  commonly  passes  into 
his  mouth ; his  skin  then  becomes  blue,  particu- 
larly about  the  face  and  lips  ; his  pulse  gradually 
ceases  ; and  he  falls  down  without  sensation,  and 
without  motion. 

This  description  of  drowning  applies  very  near- 
ly to  the  eftects  occasioned  by  some  supposed 
noxious  airs,  which  merely  act  by  preventing  the 
access  of  the  air  of  the  atmosphere. 

Other  airs  there  are  of  a very  poisonous  nature. 
Among  the  most  powerful  is  fixed  air,  as  it  is  given 
out  byburning  charcoal,  in  long  closed  wells,  in  fer- 
menting vessels,  and  in  some  natural  caverns.  The 
description  applies  to  a great  variety  of  circumstaii'* 
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ces  In  which  the  access  of  air  to  the  lungs  of  ani- 
mals is  prevented,  as  by  shutting  them  up  in  a glass 
receiver,  or  closing  the  wind-pipe  with  a cord,  so 
as  to  interrupt  the  passage.  In  all  these  cases  a 
want  of  air  induces  suffocation  ; the  vital  functions 
cease  : life  becomes  suspended,  and  death  to  all 
appearance  has  taken  place. 

This  absolutely  will  be  the  case  if  the  animal  is 
allowed  to  remain  long  without  the  means  of  re- 
covery being  had  recourse  to : instead  of  a mere 
suspension  of  the  powers  of  life,  they  will  become 
•extinct,  and  the  unfortunate  victim  must  be  irre- 
coverably lost.  But  if  the  proper  means  be  used 
in  time,  before  the  vital  spark  is  totally  extin- 
guished ; like  gently  fanning  the  ignited  wick,  the 
•flame  of  life  will  be  rekindled,  and  the  apparent 
corpse  restored. 

DroAvning  is  defined  by  the  celebrated  John 
Hunter,  to  be  “ a stop  put  to  the  actions  of  life  in 
the  animal,  but  without  any  irreparable  injury 
done  to  any  vital  part  *,  which  action,  if  not  re- 
stored by  art  in  a certain  time.  Is  irrecoverably 
lost.” 

d he  cessation  of  motion  from  drowning,  arises 
from  the  interruption  of  respiration,  and  the  im- 
mediate effects  which  this  has  upon  the  other 
vital  motions  of  the  animal;  for  the  motion  of  the 
heart  then  ceases.  It  is  not  roused  to  contract  by 
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its  proper  stimulus ; the  blood  is  no  longer  arte- 
rial, and  is  not  endued  with  those  properties  from 
the  air  on  v.’hich  its  stimulating  qualities  depend. 
This  cessation  of  the  heart’s  action  is  a second  or 
consequent  change,  and  most  probably  the  resto- 
ration of  breathing  is  all  that  is  necessary  to  renew 
the  heart’s  motion.  If  a sufficiency  of  life  still 
exists  to  produce  that  effect,  we  may  hope  that 
every  other  part  will  be  put  into  action  the  very 
instant  in  which  that  of  the  heart  takes  place; 
their  actions  depending  so  much  upon  it. 

That  in  recovering  persons  drowned,  the  prin- 
cipal object  is  to  throw  air  into  the  lungs,  is  shewn 
by  what  happens  in  the  birth  of  children,  when 
too  long  a time  has  elapsed  after  the  interrup- 
tion of  that  life  wliich  is  peculiar  to  the  foetus. 
They  then  lose  altogether  the  disposition  for  new 
life,  and  in  such  cases  there  being  a total  suspen- 
sion of  the  actions  of  life,  the  Infant  remains,  to 
all  appearance,  dead,  and  would  in  fact  die,  if  air 
was  not  forced  into  its  lungs,  by  which  means  the 
action  of  the  heart  is  established.  Respiration  is 
the  first  of  that  chain  of  functions  on  which  the 
phenomena  of  life  depend. 

This  is  farther  illustrated  by  Dr.  Goodwin’s  ex- 
periment on  the  living  dog.* 

From  the  effects  which  we  have  seen  the’air  has, 

• Stc  page  ] 97.  ■ ’ 
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1st,  In  giving  a florid  colour  to  the  blood, 

2nd,  In  generating  animal  heat, 

We  learn,  why  in  suspended  respiration,  when 
the  lungs  are  not  expanded,  and  the  blood  is  not 
changed,  the  heart  ceases  to  contract,  the  arte- 
ries to  vibrate ; and  finally,  why  the  animal  ma- 
chine, though  sound  and  entire  in  ail  its  parts, 
yet  on  a sudden,  like  a clock  whose  pendulum  is 
stopped, remains  entirely  at  rest.  Forasinthe  latter, 
ifv/c  move  but  the  pendulum,  the  wheels  are  imme- 
diately put  into  motion,  and  the  clock  again  cor- 
rectly marks  its  hours  and  minutes  as  before  : so 
likewise  in  the  animal  machine,  (such  is  the 
harmonious  consent  of  its  parts)  if  motion  can 
but  be  renewed  in  one  of  the  principal  organs,  it  is 
directly  communicated  to  that  which  succeeds  it 
in  office,  and  from  thence  to  all. 

Thus,  if  the  lungs  expand,  and  the  blood  im- 
bibes the  vital  part  of  the  air,  the  heart  recovers 
its  action,  the  brain  its  energy,  the  nerves  their 
sensibility ; and  the  subordinate  springs  of  life 
presently  resume  their  respective  movements. 

From  the  privation  of  air  in  drowning,  we  can 
now  explain,  why  the  blood  grows  dark,  the  lips 
and  countenance  livid,  and  why  the  body  loses  its 
native  heat.  By  renewing  respiration,  the  circula- 
tion is  renewed,  and  the  blood  having  regained 
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its  florid  colour,  all  these  symptoms  soon  disap- 
pear. 

The  primary  object,  therefore,  in  the  suspen- 
sion of  vital  action,  is  to  institute  artificial  respira- 
tion till  the  natural  breathing  can  be  re-establish- 
ed, to  accomplish  which,  the  following  are  the 
most  efficient  and  approved  means. 

Of  the  Means  for  recovering  drowned  Persons, 

An  animal  apparently  drowned,  should  be  con- 
sidered as  not  dead ; but  that  only  a suspension  of 
the  actions  of  life  has  taken  place.  The  situation  of 
such  a pei*son  might  be  compared  to  that  of  one  in  a 
trance.  In  both,  the  actions  of  life  are  suspended, 
W'ithout  the  powers  of  action  being  destroyed. 
But  as  in  all  cases  of  apparent  death,  time  presses, 
so  the  urgency  of  the  case  demands  uncommon 
expedition.  In  this  critical  situation,  the  vital 
spark,  like  the  last  glimmering  of  a taper,  at  each 
succeeding  minute  grows  ,more  and  more  feeble, 
till  the  instant  it  expires. 

Expedition  being  used  in  preparing  for  the  re- 
covery, the  moment  the  object  arrives,  all  specta- 
tors should  be  excluded  the  room,  except  those 
that  are  absolutely  necessary,  and  which,  perhaps, 
never  need  to  exceed  seven  in  all,  including  the 
medical  assistants.  A greater  number  will  not 
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only  embarrass  the  operation,  but  render  the  air 
impure  by, their  respiration,  and  the  contaminated 
air  of  a crowded  room,  in  cases  apparently  favour- 
able, may  defeat  all  hopes  of  success,  as  has  been 
seen  with  regret  in  more  than  one  instance.  If 
the  weather  will  permit,  the  windows  should  be 
kept  open,  and  the  temperature  be  regulated  be- 
tween 56  and  64  of  Fahrenheit’s  thermometer.  If 
the  season  be  perfectly  serene,  the  body  may  be 
placed  in  the  open  air  to  receive  the  genial  warmth 
of  the  solar  rays,  while  the  other  necessary  means 
of  recovery  are  pursued.  The  body,  if  wet,  must 
be  Immediately  well  dried,  to  prevent  the  chilling 
effects  of  evaporation,  and  then  be  wrapped  in 
warm  blankets,  or  the  warm  clothes  taken  from 
some  of  the  spectators,  unless  the  cooling  proceSg 
should  be  first  necessary,  in  consequence  of  the 
object  being  in  a half  frozen  state.  For  in  that 
case  the  body  ought  to  be  rubbed  with  snow,  or 
flannel  Avrung  out  of  cold  water  or  vinegar,  before 
any  degree  of  artificial  warmth  can  be  safely  ap- 
plied. 

Having  prepared  a bed  or  mattrass,  on  a table  of 
a proper  height,  the  subject  Is  to  be  placed  thereon, 
with  the  head  elevated  by  two  pillows ; when  the 
different  parts  of  the  process  may  be  conducted 
in  the  following  order  c 

ist.  Let  the  lungs  be  immediately  Inflated  by 
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means  of  the  proper  instruments.  The  most 
useful  one  is  at  the  same  time  very  simple.  It  con- 
sists merely  of  a pair  of  double  bellows  with  a 
' double  nozzle  branching  out  at  an  angle  that  will 
admit  of  its  introduction  into  the  nostrils,  and  it 
is  used  in  the  mode  immediately  to  be  described. 
When  no  medical  assistant  can  be  had  in  time,  this 
operation  may  be  tolerably  performed  by  any  ex- 
pert person  who  may  be  present,  by  only  insert- 
ing the  pipe  of  a common  pair  of  bellows  into  one 
nostril,  while  the  mouth  and  opposite  nostril  are 
closed  by  an  assistant,  and  the  wind-pipe  gently 
pressed  back.  Then  by  forcing  air  into  the  lungs, 
and  alternately  expelling  it  by  pressing  the  chest, 
respiration  may  be  imitated.  Or,  upon  an  emer- 
gency, air  may  be  blown  into  the  lungs  through 
a tobacco-pipe,  a quill,  or  even  a card  folded  into 
the  form  of  a tube.  Not  only  this  but  the  rest  of 
the  process  might  certainly  be  performed  without 
much  difficulty  by  any  expert  persons,  were  they 
properly  instructed  ; since  it  appears  that,  in  Hol- 
land, more  than  half  the  recoveries  of  the  drown- 
ed are  brought  about  by  persons  not  medically 
educated. 

The  reader  will  here  perceive  that  the  intent  of 
Inflating  the  lungs,  is  to  excite  the  heart  and  blood 
vessels  to  renew  the  cirpulation  j when  the  other 
actions  of  life  would  soon  follow.  And  the  more 
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effectually  to  procure  this  grand  effect,  the  more 
pure  the  air  which  is  Injected  the  better  : for 
which  reason  atmospheric  air  is  preferable  to  that 
wdiich  has  been  respired ; but  vital  air  to  both. 

2dly.  Particular  stimuli  may  next  be  applied  to 
the  organs  of  sense  to  rouse  them,  as  a strong  light 
to  the  eye,  and  pungent  substances  to  the  nose, 
such  as  common  smelling  salts,  or  the  concentrated 
aromatic  vinegar. 

3dly.  These  operations  being  carried  on  for  five 
minutes,  good  wine,  or  some  other  cordial,  should 
be  conveved  into  the  stomach, 

4thly.  Immediately  after  this  a stimulating  glister 
may  be  also  administered,  consisting  of  A^arm  wine 
and  water.  The  cordial,  and  enema,  may  if  ne- 
cessary be  repeated  near  the  close  of  the  process. 

5thly.  These  internal  stimulants  being  given  to 
provoke  the  action  of  the  heart,  bladders  of  tepid 
water  should  at  the  same  time  be  applied  to  the 
region  of  the  stomach,  and  to  the  extremities. 

6thly.  The  legs  and  arms  must  be  now  diligently 
rubbed  with  the  warm  hand,  or  with  flannel,  or  a 
hare-skin.  The  friction  must  be  gradually  ex- 
tended to  the  thighs,  abdomen,  and  chest. 

ythly.  At  that  critical  period  when  sneezing, 
slight  twichings,  or  gasping,  mark  the  first'dawn. 
of  returning  life,  instead  of  increasing,  it  will  be 
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prudent  to  moderate  the  stimulating  powers,  lest 
the  vital  action,  still  fiiint,  should  be  overpowered, 
and  irrecoverably  extinguished. 

8thly.  The  process  here  recommended  should  be 
continued  the  full  space  of  three  hours,  with  very 
few  intermissions,  unless  the  vital  fuiactions  should 
be  restored  sooner.  If,  at  the  end  of  that  period, 
the  unfiwourable  symptoms,  instead  of  diminish- 
ing, should  increase,  the  case  may  be  considered 
as  utterly  hopeless,  and  therefore  the  process  may 
be  discontinued.  Still,  however,  before  quitting 
the  room,  it  may  not  be  improper  to  order  a strong 
blister  to  be  applied  to  the  region  of  the  heart, 
and  warm  sinapisms  to  the  feet,  first  sprinkled 
with  the  volatile  alkaline  spirit. 

pthly.  When  the  natural  respiration  and  the 
power  of  swallowing  are  restored,  the  patient 
should  be  put  into  a bed  moderately  warm,  with 
his  head  properly  raised,  and  his  feet  wrapped  in 
warm  flannel.  Warm  whey,  and  other  diluents, 

may  now  be  administered,  to  encourage  a gentle 

% • 

perspiration.  But  he  ought  by  no  means  to  be 
left  alone,  till  he  has  perfectly  recovered  his  senses: 
some  persons  having  relapsed,  and  afterwards 
perished,  from  being  deserted  too  soon,  even  after 
the  functions  were  apparently  restored. 

I othly.  Should  feverish  symptoms  ensue,  ac- 
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companied  \vith  a sense  of  heaviness,  or  dull  pain 
in  the  head  or  chest  (as  frequently  happens  in  con- 
sequence of  the  severe  discipline  so  lately  under- 
gone), moderate  bleeding,  together  with  mild  laxa- 
tives, and  cool  regimen,  will  generally  afford  the 
desired  relief. 

In  the  above  description  of  the  mode  to  be  pur- 
sued for  the  recovery  of  drowned  persons,  the  ob- 
ject has  been  to  enumerate  the  means  of  most  im- 
portance, and  at  the  same  time  of  the  easiest  ap- 
plication, under  the  idea  that  a medical  man  is  not 
always  upon  the  spot.  No  time,  however,  should 
be  lost  in  sending  for  one,  and  the  above  modes 
may  be  employed  previous  to  his  appearance,  par- 
ticularly the  artificial  breathing,  the  warm  fric- 
tions and  bladders,  the  use  of  stimulants  to  the 
nostrils,  and  to  the  intestines.  More  powerful 
agents  may  be  had  recourse  to  under  judicious  di- 
rections, and  when  the  simpler  operations  have 
been  duly  tried.  Such  is  the  use  of  electricity. 
It  is  applied  in  the  following  mode  : 

The  machine  being  prepared,  and  the  lungs  ex- 
panded, let  one  discharging  rod  be  placed  just  below 
the  right  breast,  and  the  other  above  the  short  ribs 
of  the  left  j the  electrometer  being  moved  a quarter 
of  an  inch  from  the  jar.  Let  the  electrical  cur- 
rent be  passed  dii'ectly  through  the  heart  to  excite 
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it.  The  shock  being  given,  let  the  lungs  be  ex- 
panded by  making  an  expiration  with  the  double 
bellows,  or  by  suffering  air  to  escape  through  the 
mouth,  while  gentle  pressure  is  made  on  the  chest. 
The  moment  this  is  accomplished,  let  the  lungs  be 
again  expanded,  and  the  shock  repeated  ; varying 
its  direction,  its  power  and  its  frequency,  as  cir- 
cumstances may  point  out.  It  is  important  to 
notice  that  all  the  agents,  when  first  applied,  should 
be  of  a weak  force,  and  their  power  should  be 
gradually  increased.  If  this  is  not  duly  attend- 
ed to,  the  feeble  irritability  in  the  system  may  be 
destroyed,  particularly  when  stimulants  so  powerful 
as  electricity  are  made  use  of. 

Our  hopes  are  often  baffled,  even  when  appear- 
ances seem  to  justify  their  indulgence ; we  can 
often  excite  the  muscles  to  contract,  locally  at 
least,  and  yet  not  reanimate  the  subject.  But  we 
should  not  despair  or  discontinue  our  exertions,  so 
long  as  the  faintest  traces  of  this  power  can  be 
perceived.  Hopes  have  been  entertained  that  the 
galvanic  influence  will  greatly  avail  in  such  cases. 
How  far  they  will  be  realised  remains  yet  to  be 
ascertained. 

It  is  nevertheiss  obvious,  that  like  the  electrical 
apparatus,  it  is  rarely  at  hand  to  be  employed  in  so 
urgent  a moment,  and  to  be  duly  applied  it  re- 
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quires  such  a preparation  of  the  nerves  and  muscles 
of  the  subject,  as  is  in  itself  incompatible  with  the 
continuance  of  life.  It  must  be  confessed  however 
that  its  powers  of  exciting  muscular  contractidns, 
are  singularly  great,  and  that  simpler  modes  of 
application  may  be  discovered, 
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OF 

FOOD. 

Having  ti'aced  our  relationship  with  the,  air  we 
breathe,  and  the  astonishing  effects  which  this 
fluid  has  upon  the  animal  oeconomy,  through  the 
medium  of  the  blood;  we  shall  now  come  to  shew 
how  the  blood,  which  is  incessantly  diminishing 
its  quantity,  by  rebuilding  the  wasted  parts  of  the 
frame,  is  itself  replenished  by  a constant  accession 
of  fresh  and  wholesome  supplies,  that  there  may 
be,  at  all  times,  a sufficient  quantity  of  this  nu- 
tritive and  healing  fluid  circulating  throughout  the 
whole  body,  for  the  purposes  of  its  growth  and 
nourishment.  These  supplies  are  abundantly  fur- 
nished in  the  animal  and  vegetable  kingdoms,  and 
the  Creator  has  given  to  man  hands  to  gather  and 
prepare  them  for  the  mouth,  and  also  a set  of 
organs  whose  office  it  is  to  assimilate  them  with 
the  circulating  blood.  We  shall  first  view  those 
organs  anatomically,  and  afterwards  explain  how 
they  accomplish  their  various  functions. 
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OF  THE 

ORGANS  OF  DIGESTION. 

These  occupy, for  the  most  part, the  great  cavity 
of  the  abdomen,  and  are,  principally,  the  stomachy 
the  intestines,  liver,  spleen,  and  pancreas. 

Of  the  Siotnach. 

The  stomach  may  be  compared  to  a large  bag: 
or  pouch  for  receiving  the  food  ; it  is  situated  a 
little  below  the  diaphragm,  or  that  muscle  within 
the  body  which  divides  the  cavity  of  the  chest  from 
that  of  the  abdomen,  and  has  two  muscular  tubes 
or  pipes  opening  into  it : one  of  these  leading 
from  the  back  part  of  the  mouth,  down  through 
the  chest,  into  the  stomach,  opens  into  this  organ 
at  the  left  side.  This  tube  is  called  the  oesophagus, 
it  runs  between  the  air-tube  and  the  spine,  and 
conveys  the  food  from  the  mouth  into  the  stomach. 
From  the  right  oritice  of  the  stomach  arises  the 
other  tube,  which  is  intended  to  convey  away  the 
food  after  a certain  time  ; this  tube  constitutes  the 
intestinal  canal,  and  shall  be  more  fully  explained 
hereafter.  The  stomach  is  a highly  irritable  and 
sensible  organ,  having  numerous  muscular  fibres 
enteringinto  its  composition,  and  being  plentifully 
supplied  with  nerves.  On  its  outside  it  is  covered 
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by  a membrane  called  peritoneum,  because  it  lines 
the  abdomen,  and  contains  the  different  digestive 
organs  within  its  duplicature  : this  membrane  not 
only  sustains  them  in  their  proper  situations,  but 
also  affords  a fine  mucous  fluid  for  keeping  their 
surfaces  constantly  moist,  and  thereby  preventing 
the  injuries  which  would  otherwise  arise  from 
friction.  From  the  internal  surface  of  the  stomach 
there  is  a fluid  constantly  secreting,  called  the  gas- 
tric juice,  and  which  has  the  peculiar  properties  of 
dissolving  and  attenuating  the  food  before  it  passes 
into  the  intestines. 

Of  the  Intestines. 

The  mtestines  are  a long  membranous  and  mus- 
cular canal,  which  arises  from  the  right  orifice’of 
the  stomach,  and  is  generally  five  or  six  times  the 
length  of  the  body,  formirig  many  circumvolutions 
in  the  cavity  of  the  abdomen,  which  it  traverses 
from  right  to  left,  and  again  from  left  to  right. 
Their  structure  is  not  unlike  that  of  the  stomach, 
being  composed  partly  of  muscular  and  nervous 
fibres,  and  possessing  a high  degree  of  irritability, 
as  may  be  seen  by  their  worm-like  motions, 
even  out  of  the  body  after  death,  when  pricked 
with  a needle,  or  otherwise  stimulated.  Soon 
after  the  intestinal  canal  goesout  from  the  stomach, 
an  oblique  opening  may  be  perceived  by  w’hich  the 
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fluids  from  the  pancreas  and  liver  are  poured  into 
the  intestine  for  the  purpose  of  mixing  with  the 
food  as  it  passes  downwards  ; and  that  the  descent 
of  the  aliment  may  not  be  too  rapid,  by  which  the 
body  would  be  deprived  of  a supply  of  nutrition 
sufiicient  for  life  and  health,  the  inner  coat  of 
the  intestines  is  thrown  into  a number  of  plaits, 
that  are  admirably  calculated  to  retard  the  pro- 
gress of  the  food,  till  the  whole  of  its  nourishing 
properties  are  extracted  and  absorbed  by  the 
proper  vessels.  The  whole  internal  surface  of 
the  intestines  is  kept  constantly  moist  by  the  dis- 
charge of  a mucous  fluid,  which  favours  the  proper 
descent  of  the  alimentary  pulp,  and  helps  to  secure 
these  organs  from  injury.  The  intestines  and 
stomach  have  a structure  very  nearly  similar  to 
each  other  j so  that  the  description  of  one  applies 
to  the  other  with  sufiicient  accuracy  for  our  pur- 
poses. 

They  have  three  coats  j the  internal  one  has 
been  described  as  secreting  a defending  mucus. 
Here  open  into  the  cavity  of  the  intestines  those 
small  absorbing  vessels  which  take  up  the  nutritive 
particles  *,  they  are  called  lacteals.  They  arise 
fromthe  upper  intestines  principally.  Next  to  this  is 
the  muscular  coat ; its  fibres  run  in  two  directions; 
the  one  set  embraces  the  intestines  as  small  circular 
bands,  or  nearly  so  ; and  their  purpase  is  obvi- 
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ously  to  shorten  by  their  contractions  the  diameter 
of  the  intestine.  Other  fibres  take  a longitudinal 
course,  and  shorten  it  in  the  direction  of  its  length. 
The  combined  action  of  these  fibres  produces  the 
vermicular  motions,  and  propels  the  contents  of 
the  intestines  dpwnwards ; as  the  parts  are  sti- 
mulated by  the  distension  of  the  food.  7 he  last 
coat  is  the  peritonial,  or  investing  one  ; it  is  a 
common  covering  to  all  the  contents  of  the  abdo- 
men •,  -which  it  at  the  sane  time  lines.  In  order 
to  cover  the  intestines  it  risesdouble  fromthe  spine, 
to  which  it  is  attached.  It  passes  some  distance 
before  it  reaches  the  intestines.  These  it  embraces 
and  slings  in  its  fold,  as  an  injured  arm  is  slung 
from  the  shoulder.  Between  the  spine  and  the 
intestines  it  is  seen  like  a thin  and  transparent 
membrane,  allowing  a sufiicient  motion  to  their 
different  convolutions,  witliout  permitting  them  to 
become  confused  and  entangled. 

This  is  the  mesentery,  which  is  thus  found  to  be 
a double  membrane  including  between  its  laminje 
arteries  and  veins,  nerves  and  lacteals,  branching 
with  exquisite  minuteness  and  delicacy. 

^ Of  the  Liver. 

This  is  the  largest  gland  in  the  body,  of  a dusky 
red  colour,  immediately  situated  under  the  vault- 
.ed  cavity  of  the  diaphragm,  chiefly,  at  the  right 
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side,  but  having  the  thin  edge  of  its  left  lobe  laid 
over  the  right  side  of  the  stomach.  Anteriorly 
it  is  convex,  posteriorly  it  is  concave  very  thick 
in  its  superior  part,  and  thin  in  its  inferior.  The 
upper  side  adheres  to  the  diaphragm,  and  is  fixed 
to  this  and  to  the  breast-bone  by  a broad  suspend- 
ing ligament.  It  is  also  tied  to  the  navel  by  a 
ligamentous  band,  which  had  formerly  bgen  the 
vein  by  which  the  foetus  received  nourishment 
from  the  mother,  but  now  degenerated  into  a 
ligament. 

The  liver  is  intended  to  secrete  a dark- coloured 
fluid,  called  bile,  and  for  this  purpose  it  is  supplied 
with  a large  quantity  of  blood.  Mostly  all  the 
_ veins  of  the  other  viscera  of  the  abdomen,  instead 
of  returning  their  blood  to  the  heart,  agreeable 
to  the  general  laws  of  circulation,  by  the  great 
returning  veins,  run  forward  towards  the  liver, 
where  they  unite  in  one  large  trunk,  called  veiia 
porta,  and  which  soon  after  enters  this  gland,  and 
is  ramified  throughout  its  substance.  Here  this 
great  vein  performs  the  office  both  of  an  artery 
and  a vein,  for  like  the  latter  it  returns  the  blootl 
from  the  extremities  of  arteries,  while  as  the  for- 
mer, and  by  a singular  exception,  it  accomplishes 
secretion.  Besides  this  vena  porta  which  fur- 
nishes the  materials  for  the  secretion  of  bile,  the 
liver  has  an  artery  of  large  size  for  the  purposes  of 


230 


QP  THE  LIVER«. 


nutrition  to  the  organ  itself;  which  It  would  seem 
could  not  be  effected  by  the  venous  blood  of  the 
vena  porta. 

The  bikj  after  being  separated  from  the  mass  of 
blood  in  the  liver,  is  conveyed  by  very  minute 
excretory  ducts  Into  larger  ones,  which  also  convey 
it  into  one  great  duct  or  channel,  and  which,  as 
we  before  observed,  opens  into  the  intestines  not 
far  from  the  stomach.  There  Is  attached  to  the 
lower  part  of  the  liver  a little  membranous  bag 
shaped  like  a pear,  and  which,  as  a small  reservoir, 
contains  a portion  of  the  bile  secreted  in  the  liver : 
its  neck  is  continued  In  the  form  of  a canal,  run- 
ning to  unite  with  that  of  the  liver,  when  both 
enter  the  Intestine,  and  pour  in  their^ contents  by 
a common  opening.  With  respect  to  the  precise 
use  of  the  bile  physiologists  are  not  determined  ; 
it  would  seem  to  perform  some  important  part  in 
the  oeconomy,  and  especially  in  the  conversion  of 
food  into  chyle,  since  that  fluid  is  not  separated 
iintil  the  pulpy  contents  of  the  stomach  have  been 
mixed  with  bile  and  the  pancreatic  juice.  It  cer- 
tainly stimulates  the  intestines  to  act,  for  when 
the  entrance  of  bile  into  the  intestines  is  prevented 
by  gall  stones  or  any  other  obstructing  cause,  the 
bowels  are  costive : we  know  too  that  many  of 
our  diseases,  particularly  those  we  experience  in 
hot  climates,  arise  from  the  derangements  in  the 
functions  of  this  organ. 
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Of  the  Pancreas. 

This  also  is  a gland,  and  in  structure  very  simi- 
lar to  the  salivary  glands  : it  is  placed  behind  the 
bottom  of  the  stomach,  towards  the  first  vertebra 
of  the  loins,  with  one,  end  pointing  towards  the 
spleen,  and  its  other  extremity  extending  for- 
wards. It  is  about  eight  inches  in  length,  two  or 
three  broad,  and  one  in  thickness,  has  a yellowish 
colour,  inclining  to  red,  and  secretes  a fluid  re- 
sembling the  saliva,  by  a duct  which  enters  the 

intestine,  together  with  the  biliary  canal. 

' 1 

Of  the  Spleen. 

The  spleen  is  situated  immediately  under  the 
diaphragm,  above  the  left  kidney,  and  between  the 
stomach  and  ribs.  In  figure  it  resembles  a de- 
pressed oval,  near  twice  as  long  as  broad,  and  al- 
most twice  as  broad  as  thick ; it  Is  of  a bluish 
colour,  and  of  a soft  and  spongy  texture  , its  use  is 
rinknown.  So  unimportant,  however,  is  its  func* 
tion  in  the  animal  ceconomy,  that  Cheselden  asserts 
it  may  be  taken  from  dogs  without  any  marked 
inconvenience. 

Of  the  Omentum  or  Cawl. 

There  is  a broad,  thin,  and  transparent  mem- 
brane arising  from  the  inferior  border  of  the  sto- 
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mach,  and  reaching  down  as  far  as  the  navel ; it  is 
every  where  double,  consisting  of  two  thinner 
-membranes,  which  are  joined  together  by  cellular 
texture,  and  in  the  cells  of  which  great  quantities 
of  fat  are  sometimes  deposited.  The  secretion  of 
this  fat  is  performed  in  the  most  simple  manner, 
hke  secretions  in  plants,  there  being  no  glandular 
apparatus  here.  The  fat  is  distributed  very  une- 
qually in  this  membrane,  it  being  in  some  places 
quite  thin  and  transparent,  and  in  other  places 
above  an  inch  thick : the  cawl  of  calves  gives  a 
very  beautiful  representation  of  this  fact. 

The  use  of  the  cawl  is  principally  to  interpose 
itself  between  the  peritoneum,  the  intestines,  and 
the  stomach’,  to  keep  all  these  parts  moist,  warm, 
slippery,  and  to  prevent  their  adhesion. 


- 


‘.  i-  ‘^>»  ;.  .,  . ^■.-■ 

■-* ' A ' ■ 

•-"•.‘V  ^1 


T'*  -rf} 


^.t'^  •C*^'  V-!  fV  * 

*, . • ^'r^.  ' ,-4. '-a' 

..'-  . •'  ' 7W; 


'•>1. 


Flal^‘  4 


9 


[ 233  ] 


PLATE  Iv. 

REPRESrXTING  THE  VIS3ERA  OF  THE  CHEST  AKD 
ABDOMEN. 

I.  The  Traclica  or  Wind-pipe,  before  it  divides  to  plunge 
into  the  substance  of  tlie  L,.ungs. 

‘2.  The  internal  Jugular' Vein  returning-  Ae  Blood  from  the 
inside  of  the  Head.  It  joins  the  . 

■O.  .‘iiibclavian  Vein,  conveying  the  Blood  ^Yhich  has  circulated 
through  the  Arm  1 both  form  a common  trunk,  the 

4,  Descending  Cava,  which  pours  its  contents  into  the 

5.  Right  Auricle  of  the  Heart,  wnich  receives  also  the  Blood 
from  the  rest  of  the  bodjrby  a large  Venous  Trunk,  the  As- 
cending Cava,  which  is  not  to  be  seen  in  this  view. 

6‘.  The  Right  Ventricle.  The  Left  Ventricle  cannot  be  seen, 
as  it  is  situated  behind  the  parts  now  in  view. 

7.  The  Aorta,  or  Great  Artery  of  the  Body. 

8.  The  Right  Lobe  of  the  Lungs,  part  , of  which  is  cut  ofF  to 
shew  the  great  Blood-vessels : as  is  the  Mediastinum,  a Mem- 
branous Partition  between  the  two  Lobes-  of  the  Lungs,  and 
dividing  the  Chest  into  two  distinct  cavities.. 

The  Pericardium  also  is  removed  to  shew  the  Heart  more 
distinctly. 

9.  The  Left  Lobe  of  the  Lungs. 

10.  The  Diaphragm,  or  Great  Muscle  of  Respiration,  separat- 
ing the  Chest  from  the  Abdomen,  and  upon  which  the  Heart 
is  seen  to  rest  in  its  natural  position.  The  Diaphragm  is  ob- 
served to  be  convex  towards  the  Chest,  and  wdren  we  inspire 
this  convexity  is  lessened,  so  that  the  Cavity  of  the  Chest  is 
lengthened  ; tlie  Intestines  are  pushed  down,  and  are  protruded 
at  tlie  same  time,  because  the  Abdominal  Muscles  arc  then 
relaxed. 

II.  Ihe  Liver,  which  is  suspended  to  the  Diaphragm  by  a 
Lig;ament. 

12.  The  Round  Ligament,  or  what  was  the  Umbilical  Chord 
before  birth  ; now  rendered  solid. 

13.  Tlie  Gall  Bladder. 

14.  The  Stomach  jiresscd  to  the  left  side  by  the  Livyt. 

l .-l.  The  Small  Intestiues. 

]i3. 'I'he  Spleen. 
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Of  Digestion. 

The  food  having  been  sufficiently  divided  and 
attenuated  in  the  mouth,  by  the  action  of  the  teeth 
and  saliva,  passes  in  the  form  of  a pulp  down 
through  the  cesbphagus  into  the  stomach.  Still  re- 
taining its  peculiar  properties,  the  food  now  gently 
irritates  the  inner  coat  of  this  organ,  and  occasions 
a contraction  of  its  two  orifices  : when  being  thus 
confined,  it  undergoes  a constant  agitation  by 
means  of  the  abdominal  muscles,  and  of  the  dia- 
phragm in  breathing,  by  the  motion  of  the  muscular 
fibres  of  the  stomach  itself.  By  these  continual 
movements  every  part  of  the  food  is  exposed  to 
the  action  of  the  gastric  juice,  which  has  the  power 
(as  water  dissolves  sugar)  of  farther  dissolving  and 
attenuating  it,  before  it  passes  into  the  intestines. 
During  this  operation,  mild  and  pleasing  sensations 
are  felt,  owing  to  the  gentle  stimulus  of  the  food 
against  the  sentient  nerves  of  the  stomach,  and 
the  encreased  action  which  is  produced  in  other 
parts  by  the  presence  of  the  new  chyle.  To  the 
irritation  of  these  nerves,  by  the  gastric  juice  when 
the  stomach  is  empty,  is  to  be  attributed  those 
painful  sensations  of  hunger,  which  are  provi- 
dently implanted  to  warn  us  that  the  stock  of  ali- 
ment is  exhausted,  and  that  there  is  a necessity 
for  furnishing  the  system  with  a fresh  supply. 
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The  aliment  having  remained  two  or“  more 
hours  in  the  stomach,  during  which  time  it  is  con- 
verted into  a greyish  pulp,  called  chyme,  now 
passes  out  by  the  right  orifice  of  the  stomach  into 
the  intestinal  canal.  Here,  as  the  digested  food 
passes  along  the  mouths  of  the  ducts  opening  into 
the  intestine  from  the  liver  and  pancreas,  it  stimu- 
lates those  ducts,  (when  by  a law  in  the  animal 
ceconomy,  which  has  given  the  highest  sensibility 
to  the  nerves  at  the  mouths  of  ducts,  which,  by  a* 
sympathetic  communication,  occasions  their  several 
glands  either  to  secrete,  or  pour  out  a greater 
quantity  of  fluid)  the  chyme  receives  a full  supply 
of  bile  and  saliva  ; and  it  is  further  animalized  by 
a mucus  which  mingles  with  it  from  innumerable 
exhalent  arteries. 

Thus  diluted  and  mixed  with  juices,  the  chyme 
is  in  part  changed  in  the  small  intestines  into  a 
milk- like  fluid,  called  chyle,  which  is  separated 
froni  the  general  mass,  as  it  passes  slowly  along 
the  intestinal  tube,  where  this  milky  fluid  is  ab- 
sorbed by  numerous  small  vessels  called  lacteals, 
and  the  excrementitions  remains  are  carried  down 
the  canal,  to  be  eliminated.. 
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' The  intestines,  as  we  before  observed,  are  gene- 
rally five  or  six  times  the  length  of  the  body,  and 
their  internal  surface  is  encreased  by  the  plaiting 
of  its  internal  coat  *,  from  a large  proportion  then 
of  this  great  surface  is  the  new  formed  chyle  con- 
stantly absorbed  by  the  lacteals,  which  are  very 
minute,  transparent  vessels,  arising  in  Infinite 
number  from  the  inner  surface  of  the  intestines, 
and  forming  a beautiful  net-work  as  they  pass  on- 
^vards  along  the  mesentery. 

I hese  vessels  imbibe  their  chyle  by  their  powder 
of  absorption,  for  this  nutritious  fluid  being  pressed 
against  their  mouths,  in  the  various  motions  of 
the  intestine,  acts  as  a stimulus,  wdien  these  delicate 
and  highly  irritable  organs  contract,  and  propel 
the  fluid  forwards  beyond  the  first  set  of  valves, 
w'hich  prevent  its  return.  If  would  seem,  how- 
ever, that  those  orifices  of  the  lacteals  act  by  some 
other  power  besides  capillary  attraction,  in  as  much 
as  they  select,  as  it  w^ere,  the  chyle  from  the  rest  of 
the  chyme,  and  in  fact  will  not  take  up  some  fluids 
that  have  been  introduced  into  the  intestines  for 
the  purpose  of  experiment.  Thus  the  lacteals  per- 
form absorption  in  the  same  manner  as  do  the 
lymphatics;  nor  is  there  any  difference  in  the  con- 
struction or  functions  of  these  vessels,  but  in  the 
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colour  of  the  fluids  which  they  convey,  and  which 
is  the  cause  of  their  being  differently  named. 

From  the  intestines  the  lacteal  vessels  convey 
the  chyle  along  the  membrane  called  mesentery, 
and  which  we  have  described  as  extending  from 
the  intestine  to  the  spine,  for  the  purpose  of  sus- 
taining the  former  in  its  proper  place ; here  they 
may  be  easily  seen  in  an  animal  killed  two  or  three 
hours  after  feeding,  for  then  they  are  distended 
with  the  new,  white,  chyle,  which  is  carrying  for- 
wards into  the  circulation.  Passing  through  this 
membrane,  the  lacteals  run  onwards  to  the  thoracic 
duct,  which  we  have  'described  as  being  a com- 
mon trunk  or  tube,  lying  principally  in  the  chest, 
and  which  after  receiving  communicating  branches 
from  the  whole  absorbent  system,  opens  into  a 
vein  not  far  from  the  heart.  Into  this  duct,  then, 
the  lacteals  empty  their  contents  ; which,  soon 
after  mixing  with  the  lymph,  conveyed  to  tliis 
tube  from  the  various  parts  of  the  body,  both  fluids 
are  carried  along  the  thoracic  duct  to  its  opening 
into  the  vein,  and  there  are  poured  together  into 
the  circulation  Before  it  reaches  the  thoracic  duct, 
the  chyle  enters  one  or  more  glands,  where  it  un- 
dergoes sonie  unknown  change.  These  glands  are 
attached  to  every  part  of  the  absorbent  system, 
but  more  especially  to  the  lacteals.  They  arc 
very  numerous  at  the  root  of  the  mesentery. 
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The  chyle  now  mixing  with  the  blood  becomes 
soon  assimilated;  from  the  vein  where  it  enters, 
it  is  carried  directly  to  the  right  side  of  the  heart, 
whence  it  is  propelled  into  the  lungs,  to  imbibe 
the  oxygen  or  vital  portion  of  the  atmospheric  air, 
and  to  part  with  some  of  its  carbon  ; returning  to 
the  heart  again,  now  formed  into  perfect  blood,  it 
is  forced  by  the  left  side  of  this  organ  along  the 
arterial  tubes,  to  distribute  life  and  health  to  every 
part  of  the  animal  machine. 

Of  the  Kidneys. 

These  are  two  glandular  bodies,  situated  m the 
loins,  and  contiguous  to  the  two  last  short  ribs, 
and  lying  close  to  the  spine  *,  the  right  under  the 
liver,  and  the  left  under  the  spleen.  Their  shape 
and  appearance  is  known  to  every  one  : they  are 
enveloped  in  the  lining  membrane  of  the  abdomen, 
in  common  with  the  other  contents  of  this  great 
cavity,  and  are  retained  in  their  position  partly  by 
this,  and  by  the  blood  vessels  which  run  between 
them  and  the  great  artery  and  vein  of  the  body. 

In  each  kidney,  which  in  the  adult  is  of  rat  er 
a firm  texture,  three  kinds  of  substance  may  be 
distinguished.  The  outer  part  is  glandular,  beyond 
this  is  tubular,  and  the  inner  part  is  papillary  or 
membranous. 

The  kidneys  are  intended  to  drain  the  system  of 
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Its  redundant  water ; for  this  purpose  a conside- 
able  portion  of  the  blood  is  constantly  passing  into 
each  kidney  by  an  arterial  branch,  which  runs 
directly  from  the  aorta  or  main  artery  of  the 
body  into  this  organ.  Here,  in  the  glandular 
part  of  the  kidney,  the  blood  undergoes  a change, 
having  its  superfluous  water,  together  with  some 
saline  bodies,  separated,  and  is  itself  again  returned 
to  the  circulation  by  means  of  a vein  which  goes  to 
the  great  ascending  vein  of  the  body.  The  water 
being  now  strained  from  the  blood  is  conveyed 
by  an  infinite  number  of  small  tubes,  constituting 
the  second  substance  of  the  kidney,  out  of  its  glan- 
dular part.  These  tub(?s,  .as  they  approach  the 
inner  substance  of  the  kidney,  gradually  unite 
together  *,  and  thus  forming  larger  canals,  at  length 
terminate  in  ten  or  twelve  little  protuberances, 
called  papillae,  the  orifices  of  which  may  be  seen 
without  the  assistance  of  glasses.  These  papillae 
open  into  a small  cavity  or  reservoir,  called  the 
pelvis  of  the  kidney,  and  formed  by  a distinct 
membranous  bag  which  embraces  the  papilla;. 
The  water  being  conveyed  by  the  diflbrent  tubes 
into  the  reservoirs  of  the  kidneys,  is  farther  con- 
ducted by  two  large  membranous  canals,  each 
about  the  size  of  a common  writing-pen,  and 
which  go  out  from  the  hollow  sides  of  the  kidneys. 
These  canals  open  into  the  back  and  under  part 
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of  the  bladder^  whither  they  convey  the  redun- 
dant water  of  the  system,  and  where,  as  ,in  a great 
reservoir,  it  remains  till  such  quantity  be  collected 
as  is  suflacient  to  induce  irritation,  when  contrac- 
tion of  this  sensible  organ  takes  place,  and  the 
contained  fluid  is  necessarily  expelled. 

'1  he  bladder  is  a hollow,  membranous,  and  mus- 
cular organ,  of  an  oblong  form,  situated  at  the 
bottom  of  the  abdomen,  immediately  above  the 
ossa  pubis,  or  share-bones. 

It  is  lined  by  a membrane  which  is  defended  by 
a mucus  secreted  from  its  inner  surface.  Next  to 
this  is  its  muscular  coat,  which  is  formed  of  fibres 
running  in  various  directions,  to  contract  it  when 
filled,  and  to  empty  it  completely.  The  outlet 
of  the  bladder  is  called  its  neck.  Here  the 
muscular  structure  is  more  obvious,  and  by  the 
action  of  its  fibres,  which  embrace  the  organ,  the 
passage  is  closed  until  the  bladder  is  so  distended, 
that  the  muscles  of  its  upper  part  by  their  con- 
traction overcome  those  at  the  neck  of  the  bladder, 
and  expel  the  urine. 

The  canals  conveying  the  urine  from  the  kid- 
neys, are  called  ureters,  and  by  a very  simple  but 
effectual  mechanism,  they  convey  their,  con- 
tents without  a possibility  of  regurgitation,  merely 
by  passing  obliquely  about  half  an  inch  between 
the  muscular  and  inner  coats  j which  oblique 
entrance  answers  the  purpose  of  a valve. 
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Part  of  the  bladder  is  covered  by  the  lining 
membrane  of  the  abdomen ; which  having  des- 
cended to  the  lower  and  fore  part  of  that  cavity,  Is 
reflected  upwards  over  the  top  of  the  bladder. 
The  neck  of  the  bladder  leads  to  the  urethra  or 
canal,  which  guides  the  urine  altogether  out  of 
the  body. 

In  men  this  channel  is  long  and  curved,  be- 
cause its  direction  is  moulded  to  the  arch  of  the 
pubis. 

In  females  it  is  much  shorter,  and  more  dlrect- 

The  kidneys  and  bladder  are  the  seats  of  a most 
distressing  disease,  when  calculi  or  stones  are  de- 
posited from  the  urine,  either  by  a constitutional 
tendency,  or  from  the  presence  of  a nucleus,  on 
which  the  matter  Is  incrusted.  Any  part  of  the 
urinary  system  may  contain  them-;  more  com- 
monly they  are  found  in  the  bladder  than  else- 
■where.  When  their  presence  Is  ascertained  they 
may  be  removed  by  an  operation,  the  most  for- 
midable, and  the  most  painful  one  in  surgery.  It 
consists  in  making  an  artificial  opening  near  to 
the  neck  of  the  bladder,  and  extracting  the  cause 
of  irritation. 

Happily,  much  talent  and  much  skill  have 
combined  to  render  it  one  of  the  most  successful 
and  beneficial  operations  practised  by  the  surgeon. 
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For  many  obvious  reasons  the  propriety  of  de- 
tailing the  anatomy  and  the  physiology  of  the 
generative  organs  will  be  doubted  : and  the  defect 
is  of  less  importance,  as  descriptions  may  be  found 
in  every  anatomical  publication. 

- While,  however,  the  compiler  of  the  present 
publication  disclaims  with  energy  all  idea  of  wish- 
ing to  gratify  the  prurient  curiosity  of  a polluted 
imagination,  and  Is  firmly  persuaded  that  nothing 
will  be  found  in  it  that  will  be  in  the  least  offensive 
to  the  delicacy  of  a chastened  and  correct  mind, 
he  Is  desirous  of  giving  such  a view  of  his  subject 
as  will  best  inform  the  reader,  and  illustrate  the 
beautiful  mechanism  of  the  human  frame. 

Without  some  explanation  of  the  means  made 
use  of  by  nature  for  the  reproduction  of  the  spe- 
cies, his  object  would  be  very  imperfectly  obtained  ; 
and  he  does  conceive  himself  entitled  to  a candid 
construction  upon  what  he  is  about  to  communicate 
on  that  subject. 
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GENERAL  DESCRIPTION  OF  THE  UTE- 
RUS AND  ITS  APPENDAGES. 

The  uterus  is  an  organ  not  unlike  in  form  and 
' bulk  a middle-sized  pear.  The  broader  part  is 
called  its  fundus,  the  narrower  extremity  is  its  neckj 
this  is  its  lower  part,  and  it  is  closed  by  a chink 
which  leads  to  the  vagina,  or  canal  communicating 
with  the  outside  of  the  body. 

The  uterus  Is  placed  immediately  behind  the 
bladder,  and  is  formed  of  coats  that  are  very  similar 
to  it,  excepting  that  they  are  thicker ; being  like 
those  partly  muscular,  and  partly  membranous. 

Besides  its  lower  orifice  there  are  two  smaller 
ones  leading  from  its  fundus  on  each  side,  to  cor- 
responding tubes,  which  are  called  the  uterine 
tubes,  and  which  terminate  at  a short  distance  in 
open  mouths.  The  extremities  of  these  tubes 
have  several  small  finger-like  projections,  which 
are  loose,  and  allow  of  their  grasping  any  body  to 
which  they  may  become  attached.  These  tubes 
are  bent  towards,  without  however  being  attach- 
ed to,  two  small  bodies  of  an  cgg-llke  form,  placed 
on  each  side  the  uterus,  and  which  are  called 
ovaries.  These  are  firm,  and  without  any  cavity, 
but  they  have  several  small  vesicles  imbedded  in 
their  substance. 
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The  uterus,  its  ducts,  and  the  ovaries,  arc  con- 
nected together,  and  covered  by  an  enveloping  fold 
of  the  peritoneal  membrane,  which  after  having 
covered  the  top  of  the  bladder,  descends  in  order 
to  reascend  over  the  uterus,  and  to  be  continued 
over  its  whole  surface  and  its  appendages. 

Pregnancy. 

When  an  intercourse  takes  place  between  the 
sexes,  the  whole  uterine  system  experiences  a pe- 
culiar irritation.  The  fibrous  extremities  of  the 
uterine  tubes  grasp  the  ovaries,  and  squeeze  out 
of  them  one  of  the  small  bodies  we  have  described. 
This  is  the  origin  of  the  foetus;  and  it  is  conveyed 
into  the  uterus  along  the  channel,  probably  by  a 
muscular  power.  Then  the  female  constitution 
experiences  striking  changes;  the  monthly  indispo- 
sition is  stopped.  The  uterus  gradually  enlarges 
to  a prodigious  size ; a far  greater  quantity  of 
blood  circulates  through  Its  vessels.  Its  internal 
surface  pours  out  lymph,  which  is  the  bond  of 
union  between  it  and  the  vesicle  : for  blood-vessels 
shoot  into  It  from  the  uterus,  and  enlarge  Its  di- 
mensions ; it  is  now  called  the  ovum.  When  it 
is  large  enough  to  enable  us  to  distinguish  its  parts, 
we  find  it  consists  of  membranes  containing  a fluid, 
' in  the  midst  of  which  floats  the  foetus ; at  first 
gelatinous,  and  shapeless.  Gradually  its  parts  are 
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develbped,  and  we  find  that  one  extremity  of  the 
ovum  is  attached  to  the  uterus  by  a thick  and 
spongy  mass.  This  is  the  placenta,  the  organ  by 
which  the  future  infant  receives  its  nutrition  in  the 
womb.  From  the  centre  of  the  placenta  a cord 
is  continued  to  the  navel  of  the  foetus,  along  which 
run  the  trunks  of  the  vessels  of  which  the  placenta- 
is  made  up. 

When  nine  months  have  elapsed,  the  muscular* 
fibres  of  the  uterus  contract'  upon  their  contents  ; 
then  labour  commences.  The  lower  orifice  of  the 
womb,  which  during  pregnancy  was  sealed  up  by 
lymph,  now  gradually  opens.  The  cone-like  form 
which  the  membranes  of  the  ovum  assume,  acts  as 
a wedge,  when  their  fluid  contents  are  pushed 
against  the  orifice,  by  the  contraction  of  the  uterus. 
While  the  opening  dilates,  the  membranes  burst, 
the ‘fluid  runs  oft'and  lubricates  the  passage. 

The  dimensions  of  the  head  are  nearly  propor- 
tioned to  those  of  the  outlet,  and  it  can  escape  with 
facility  only  in  one  direction. 

The  structure  of  the  head,  being  made  up  of 
many  pieces,  enables  it  to  be  moulded  to  the  out- 
let ; the  bones  overlap  each  other,  and  the  size  of 
the  head  is  much  lessened.  When  the  head  is 
released,  the  great  difficulty  of  labour  is  accom- 
plished, and  the  infant  is  quickly  born.  'I  he 
placenta  and  membranes  follow  the  child  in  a few 
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"minutes.  The  uterus  contracts,  and  in  no  long 
time  is  reduced  to  its  former  size. 

On  the  Foetus j and  the  Changes  it  undergoes. 

The  entrance  of  the  new-born  infant  into  the 
world  is  accompanied  with  great  changes  in  its 
mode  of  existence,  and  with  curious  alterations  in 
its  internal  structure  to  fit  it  for  its  new  situation. 

In  one  word,  it  is  now  a breathing  animal  in- 
stead of  floating  in  a fluid. 

Part  of  its  organization  is  rendered  superfluous, 
and  gradually  disappears ; while  other  parts,  which 
in  its  original  state,  were  inactive  and  useless,  but 
which  have  been  wisely  prepared  for  the  future 
necessities  of  the  animal,  arc  now  called  into  im- 
mediate use. 

The  more  striking  changes  we  have  hinted  at, 
are  connected  with  the  circulation  of  the  blood, 
and  the  state  of  the  lungs  *,  these  it  will  be  highly 
interesting  to  point  out. 

We  have  before  spoken  of  the  placenta,  or  the 
organ  by  which  the  foetus  receives  from  the  ma- 
ternal blood  what  is  necessary  for  its  growth.  It 
is  composed  of  blood-vessels,  yet  these,  it  is  curi- 
ous to  remark,  do  not  communicate  directly  with 
those  of  the  mother  ; and  the  mode  of  communi- 
cation is  still  a mystery.  The  cord  which  con- 
nects the  placenta  to  the  navel  of  the  foetus,  is 
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called  the  umbilical  cord.  It  has  generally  three 
blood-vessels  twining  around  it,  namely,  two  ar- 
teries, and  one  vein.  If  this  cord  is  by  accident 
torn  asunder  after  birth,  and  the  dividing  end 
towards  the  foetus  is  not  bound  up,  the  animal 
bleeds  to  death,  but  the  mother  does  not  lose 
blood,  although  the  placenta  is  still  attached'to  the 
uterus,  and  that  end  of  the  cord  is  untied.  The 
vein  conveys  the  blood  from  the  mother  to  the 
foetus,  after  it  has  gone  through  a process  in  the 
placenta,  analogous  to  that  which  the  lungs  per- 
form after  birth : and  probably  it  is  by  the  same 
means  supplied  with  new  materials  for  the  nutrition 
of  the  foetus.  The  arteries  bring  the  blood  from 
the  navel  to  the  placenta,  where  they  branch  out 
very  minutely,  are  exposed  to  the  influence  of  the 
maternal  blood  in  cells  contained  in  the  substance 
of  the  placenta,  and  from  which  the  small  ramifi- 
cations of  the  umbilical  vein  arise. 

The  vein  enters  the  foetus  at  the  navel,  conveys 
its.  blood  by  a peculiar  passage,  termed  the  ve- 
nous canal,”  to  the  great  vein,  the  vena  cava,  near 
to  the  heart.  It  enters  the  right  auricle,  and  part 
of  it  passes  by  an  oval  hole  into  the  left  auricle. 
This  hole,  like  the  before  mentioned  canal,  is  pe- 
culiar to  the  foetal  state.  It  is  intended  to  avoid 
the  circuitous  course  through  the  lungs ; these 
being  now  dense,  compact,  and,  in  fact,  impermeable 
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to  so  much  blood  : they  are  not  yet  Inflated  Iry  res- 
piration. Still,  however,  part  of  the  blood  enters 
the  right  ventricle  ; too  much  it  would  seem  to 
find  a passage  through  the  lungs  ; on  this  account 
there  is  another  canal  provided,  termed,  in  con- 
tradistinction to  the  former,  the  arterial,  connect- 
ing the  pulmonary  artery  with  the  aorta.  The 
consequence  is,  that  when  the  right  ventricle  forces 
its  blood  into  the  pulmonary  artery,  which  leads  to 
the  lungs,  part  of  it  gets  directly  into  the  aorta 
without  entering  these  organs,  while  a very  small 
portion  does  in  fact  circulate  through  them  ; pro- 
bably just  enough  to  keep  the  channels  open  with- 
out injury  to  their  structure. 

In  one  or  other  of  these  ways,  all  the  blood  gets 
to  the  left  side  of  the  heart,  to  circulate  through 
thefoetal  system.  It  enters  the  aorta,  and  just  below 
the  branching  of  that  vessel  in  the  pelvis  two  ar- 
teries originate,  which  are  the  umbilical,  and  which 
pass  out  at  the  navel  to  carry  the  blood  to  the 
placenta. 

Now  that  we  have  traced  the  circuit  which  the 
blood  takes,  we  find  this  peculiarity,  which,  in- 
deed, the  fcEtus  has,  in  common  with  many  ani- 
mals, particularly  the  amphibious  ; that  it  is  not 
furnished  with  pure  arterial  blood  in  its  arteries  ; 
for  the  umbilical  vein  mixes  its,  pure  blood  with 
that  of  the  vena  cava  before  it  gets  to  the  left  side 
of  the  heart,  which  dilutes  it  with  venous  blood. 
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On  the  other  hand  it  is  partly  arterial  blood' 
which  is  conveyed  by  the  umbilical  arteries  to  the 
placenta,  for  it  has  not  all  circulated  through  the 
system,  and  thus  rendered  venous.  This  state  of 
the  blood  always  exists  in  frogs.  These  animals 
have  strictly  one  heart,  namely,  an  auricle  and  a* 
ventricle.  An  artery  rises  from  the  ventricle, 
and  branches  into  two  ; one  goes  to  the  lungs, 
the  other  is  distributed  through  the  body  of  the 
animal.  The  pulmonary  artery  brings  back  its 
now  altered  blood  from  the  lungs  towards  the 
auricle,  where  it  is  mixed  with  the  venous  blood 
returning  from  all  parts  of  the  system;  so  that  here 
also,  as  in  the  human  foetus,  the  blood  is  never 
purely  arterial,  nor  purely  venous.  ' 

In  man  and  quadrupeds  after  birth,  on  the  con-- 
trary,  the  blood  is  carried  to  the  lungs,  altogether 
venous  blood,  and  circulates  through  their  bodies 
when  wholly  arterialised.  The  reason  for  this 
striking  difference  is  not  ascertained  ; excepting, 
indeed,  that  there  seems  to  be  a pretty  uniform- 
connection  between  imperfect  arteriolization  of  the 
blood  and  languid  exertion-  of  the  powers  of  lifei- 
as  w(^ll  as  the  converse  of  the  proposition. 

The  foetus  also  may  be  considered  as  having  one 
heart,  while  the  infant,  when  born,  may  be  said  to* 
have  two  ; one  belonging  to  the  lungs,  and  one  to- 
the  general  system.  The  communication  by  the 
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oval  hole  in  the  foetus,  renders  the  heart  In  effect 
single,  its  closure  perfects  the  two  circulations : 
and  in  fact  the  right  auricle  and  ventricle  are  of  no 
use  to  the  foetal  system  ; they  are  provided  for  the 
future  wants  of  the  animal,  and  particularly  for  his 
breathing  state : being  wholly  connected  with 
the  lungs,  which  we  have  seen  to  be  quiescent. 
When  the  connection  with  the  placenta  is  cut  off, 
then  the  lungs  come  into  play  \ inspiration  takes 
place,  and  the  blood  rushes  through  them.  The 
venous  and  arterial  canals,  together  with  the  oval 
hole,  are  superseded  by  new  channels  •,  the  latter  is 
closed  up,  and  the  former  are  gradully  changed  to 
solid  ligaments,  instead  of  being  hollow  tubes. 

New  supplies  of  food  are  now  requisite:  a bland, 
nutritious,  and  animalized  fluid,  is  secreted  in  the 
mother’s  breasts,  and  nature,  uniformly  benevolent 
in  this  part  of  her  great  work,  has  rendered  the 
duties  of  a mother  the  source  of  exquisite  gratifi- 
cation, and  of  the  most  endearing  relations  between 
two  human  beings. 
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ET^PLANATION  OF  PLATE  V. 


HXIIIBITING  THE  DEEPER  VISCERA  OF  THE  ABDOMEN, 
BY  THE  removal  OF  THOSE  FIRST  IN  VIEW. 

1 . The  under  Surface  of  the  Liver. 

2.  The  round  Ligament  by  which  the  Liver  is  lifted  up.  ■ 

S.  The  Gall  Sladder. 

4.  The  Pancreas,  lying  upon  and  across  the  Spine. 

5.  The  Spleen. 

6.  The  Kidneys. 

7.  The  Descending  Aorta. 

8.  The  Ascending  Cava. 

9.  The  Vein  which  returns  the  Blood  from  the  Kidney 

10.  A Probe  placed  under  vessels  going  to  the  Testicles,. 

11.  The  Ureters,  or  Vessels  which  carry  the  Urine  from  the 
Kidneys  to  the  Bladder. 

12.  The  Great  Artery  and  Vein  dividing  into  smaller  vessels  ■ 
to  go  to  the  Lower  I jnibs. 

13.  The  Lower  Intestine,  the  Rectum,  which  terminates  at 
the  Anus. 

14.  The  Bladder. 
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Of  THE 

INTEGUMENTS  OF  THE  BODY, 

WITH  THEIR  APPENDAGES. 

Tpie  human  body  is  protected  and  ornamented 
by  a strong,  pliable,  and  sensible  covering,  which 
not  only  defends  the  parts  underneath  from  ex- 
ternal injuries,  but  also  gives  symmetry  and  beauty 
to  the  figure.  This  covering  consists  of  several 
parts,  each  having  its  peculiar  use  and  structure : 
we  shall  begin  with  that  which  lies  immediately 
above  the  muscles,  or  flesh,  and  which  presents 
itself  to  view  on  removing  the  skin. 

fy*  /■ie  Cellular  Membrane  and  Fat. 

Betwixt  the  skin  and  the  muscles,  or  flesh,  and 
the  fibres  of  each  muscle,  there  is  interposed  a loose, 
oily,  substance  j it  is  continued  without  interrup- 
tion over  the  whole  exterior  of  the  muscles,  filling 
up  their  depressions,  and  affording  a smooth  and 
regular  surface  for  the  skin  to  lie  upon.  This 
substance  is  composed  of  a cellular  texture  and  fat : 
the  latter  is  fluid  in  the  body,  and  is  deposited  in 
the  cells  of  the  former,  for  facilitating  muscular 
motion;  and  fhough  found  in  the  greatest  quantity 
in  the  cells  of  the  membrane,  filling  up  the  space, 
between  the  rpost  external  muscles  and  the  skin. 


OP  THE  CELLULAR  MEMBRANE,  ScC.  253 

yet  it  may  be  met  with  in  several  other  parts  of 
the  body. 

The  cellular  membrane,  which  contains  this  fat> 
is  not  confined  to  any  particular  part,  but  is  to  be 
found  at  every  point  of  the  body : its  use  and  im- 
portance is  very  great.  It  serves  as  a bond  of 
union,  by  tying  and  fastening  all  the  parts  to- 
gether, yet  in  such  a manner  as  not  to  prevent  or 
obstruct  their  necessary  motions  : to  contain  fat,  as 
under  the  skin  and  other  places,  or  marrow,  or 
serum,  or  a thin  vapour,  to  render  parts  smooth, 
and  moist,  and  flexible ; and  to  hinder  them  from 
growing  together.  It  yields  a commodious  way, 
or  road,  for  vessels  and  nerves  to  glide  along.  It 
furnishes  a considerable  part  of  the  linings  of  the 
great  cavities  of  the  body,  and  immediately  covers 
and  envelops  each  particular  viscus  of  the  body  j 
insomuch  that  Haller  supposes  the  greater  part  of 
the  animal  body  to  be  composed  of  cellular  sub- 
stance. 

Fat  is  deposited  very  unequally  throughout  the 
body.  Among  the  viscera  it  is  sometimes  in  great 
abundance,  particularly  where  a constant  and 
equable  motion  is  required  j hence  the  heart  is' 
imbedded  in  a cushion  of  fat,  and  well  defended 
from  agitation  or  interruption.  The  intestines 
slide  over  one  another  with  great  facility,  owing  to 
the  masses  of  this  substance  which  are  intei'spersecL 
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among  them.  On  the  outward  surface  of  the  body, 
between  the  flesh  and  the  skin,  it  is  more  uniformly 
diffused  ; although  even  here  it  is  in  some  parts 
more  abundant  than  in  others ; as  on  the  soles  of 
our  feet,  where  it  serves  as  a cushion  on  which  the 
frame  rests.  It  Alls  up  the  chinks  and  crevices  of 
the  mucles,  and  it  gives  that  gently  undulating 
outline  to  our  bodies,  on  which  the  beauty  of  the 
human  form  depends  ; while  it  constitutes  the 
chief  difllculty  of  the  artist  to  trace  its  flowing 
curves  even  when  'v^'^e  are  at  rest,  and  still  more  to 
seize  its  evanescent  forms  in  the  rapid  succession 
of  our  motions,  or  in  the  greatest  eflbrtsr  of  the 
muscular  power.  The  fat  undoubtedly  answers 
other  purposes;  it  defends  the  parts  of  more  delicate 
organization  from  external  impressions,  that  would 
injure  or  destroy" them.  It  protects  them  from 
heat  and  from  cold. 

In  health,  and  middle  age,  it  is  accumulated, 
perhaps,  in  store  for  the  supply  of  the  system, 
when  other  sources  fail.  Hence  it  is  absorbed  in 
disease,  and  taken  into  the  circulation.  In  old 
age  too  its  quantity  lessens,  when  the  appetite  and 
the  other  functions  give  way. 
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Of  the  Shin, 

The  skin  covering  the  human  body  is  found  to 
consist  of  three  separate  parts  or  layers,  but  which 
lie  in  close  contact  with  each  other,  and  adhere 
by  means  of  numerous  small  vessels,  and  fibres 
which  pass  from  one  to  the  other. 

The  first  layer  is  called  the  cutis,  or  true-skin, 
to  distinguish  it  from  the  scarf-skin  which  is  ex- 
ternal to  it : the  cutis  is  spread  immediately  upon 
the  adipose  membrane  which  we  have  described, 
and  is  always  white  in  people,  of  whatever  com- 
plexion they  be.  This  skin  is  exceedingly  vascular, 
and.  is  endowed  with  exquisite  sensibility,  being 
supplied  with  numerous  nerves,  whose  papillae 
stand  out,  and  are  the  seat  of  feeling,  as  we  had 
occasion  to  observe  when  speaking  of  that  sense. 
It  is  extremely  elastic,  stretching,  as  in  dropsy, 
manyfeet,  and  after  tapping,  returning  nearly  to  its 
natural  dimensions.  It  is  thickest  in  those  parts 
intended  by  nature  to  bear  weight  or  pressure,  and 
is  therefore  found  to  be  so  on  the  back,  the  soles 
of  the  feet,  and  the  palms  of  the  hands.  It  is 
thinner  on  the  fore  part  of  the  body,  on  the  inside 
of  the  arms  and  legs,  and  where  its  surfaces  touch' 
opposite  surfaces.  On  the  lips  it  is  extremely 
thin,  so  as  to  allow  the  colour  of  the  blood  to  shire 
through  them.  Under  the  inferior  surface  of 
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this  skin,  there  are  situated  numerous  small  glands; 
they  secrete  an  oily  fluid,  which  they  pour  out 
upon  the  external  surface  of  the  skin,  by  means  of 
excretory  tubes,  to  keep  it  soft  and  flexible. 

It  is  this  skin  in  animals,  which  being  prepared 
by  tanning,  constitutes  what  is  called  leather. 

Immediately  on  the  surflice  of  the  true  skin, 
between  it  and  the  scarf  skin,  is  interposed  a mu- 
cous substance,  on  which,  as  we  before  observed, 
depends  the  colour  of  the  body.  It  is  black  in  the , 
Negroe,  of  a copper-colour  in  the  Mulatto,  brown 
in  the  Egyptian,  white  in  the  Albino,  and  in  the 
inhabitants  of  cold  climates.  With  us  it  becomes 
brown  in  those  exposed  to  the  beams  of  the  sun> 
and  particularly  so  when  reflected  from  the  surface 
of  the  water,  as  in  a sea  voyage,  or  from  the  white 
sands,  as  in  Africa.  The  colour  of  this- mucus  is 
transmitted  from  parents  to  their  children,  but  is 
capable  of  great  modifications : the  offspring  of  a 
black  man  by  repeated  intermarriages  with  white 
women,  will  in  the  fourth  generation  become  per- 
fectly white,  and  the  converse  of  this  is  equally 
true. 

Externally  to  this  mucous  membrane  lies  the 
cuticle  or  scarf-skin.  It  is  a fine,  transparent,  but 
insensible  membrane,  every  where  investing  the 
body,  and  Is  the  part  of  the  skin  which  is  raised 
in  the  foi-m  of  bladders,  by  the  operation  of  a blister;. 


OF  PERSPIRATION- 


25 


The  use  of  this  last  covering  of  the  body  Is  to  pro- 
tect the  delicate  nervous  fibres,  which  stand  out 
from  the  true  skin,  from  the  external  air ; and 
also  to  modify  their  too  great  sensibility,  by  in- 
terposing itself  between  them  and  the  body  In 
contact.  T he  cuticle  Is  perforated  by  innumerable 
pores  for  the  passage  of  the  perspirable  matter,  as 
will  be  shewn  in  the  next  article. 

Of  Perspiration, 

An  important  office  of  the  skin,  and  on  the  due 
accomplishment  of  which  health  very  much  de- 
pends, is  to  exhale  from  the  body  a part  of  the 
watery  fluid  it  contains,  and  for  this  purpose  it  has 
innumerable  excretory  vessels  opening  upon  its 
surface. 

That  this  exhalation,  though  frequently  in- 
sensible, is  perpetually  going  on,  appears  evident 
from  a variety  of  phenomena.  Hold  a polished, 
dry,  clean,  rubbed,  piece  of  metal,  close  (without 
touching)  to  any  bare  part  of  the  body,  in  warm 
weather,  and  it  will  be  quickly  sullied.  Wipe  it 
clean  and  dry,  and  hold  it  again  to  the  part,  and 
the  same  effect  will  be  constantly  renewed.  And 
if  you  put  your  naked  arm  into  a wide  mouthed 
chemical  glass  vessel,  very  dry,  you  will  soon  sec 
the  internal  surface  of  the  glass  dimmed  with 
the  exlialation  from  the  limb  : and  if  it  be  kept 
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long  enough  within  the  glass,  there  will  be  se^n 
streaks  of  moisture  trickling  down  its  sides. 

From  this  experiment  it  is  evident  that  the 
matter  of  perspiration  has  water  for  its  basis,  and 
that  this  water  is  constantly  flying  olF  in  subtle 
vapour;  or  when  the  action  of  the  perspirable 
vessels  becomes  encreased  either  by  exercise  or 
heat,  in  this  case  the  perspiration  becomes  moi’e 
sensible,  and  is  seen  to  exude  from  the  skin  in 
large  quantities. 

The  uses  of  perspiration  are  to  free  the  blood 
from  its  redundant  water;  to  expel  from  the  body 
those  particles,  which,  by  repeated  circulation,  have 
become  acrimonious ; and  to  cool,  and  regulate 
the  heat  of  the  system,  by  keeping  up  a constant 
evaporation. 

Besides  these  exhaling  vessels,  the  skin,  as  we 
before  observed  when  speaking  of  the  absorbents, 
is  full  of  the  mouths  of  lymphatic  vessels : they 
inhale  their  vapours  from  the  surrounding  air 
either  perpetually,  or  at  least  when  it  is  not  very 
cold ; but  more  especially  when  the  air  is  damp, 
the  body  unexercised,  and  the  mind  oppressed 
with  grief.  This  absorption  of  the  skin  is  proved 
by  the  operation  of  medicine  pervading  the  air, 
or  applied  to  the  skin  ; such  as  the  vapours  of 
mercury,  turpentine,  &c.  by  the  fatal  effects  of 
contagious  or  other  poisons  entering  through  the 


OF  THE  NAILS.  Q,5Q 

skin.  And  it  is  also  proved  by  some  diseases 
where  a much  greater  quantity  of  fluid  has  been 
discharged  by  the  kidneys  than  that  drank : and 
by  animals  that  live  in  hot,  moist,  climates,  with- 
out drink,  and  yet  discharge  a considerable  quan- 
tity of  fluids,  both  by  the  skin  and  kidneys. 

The  quantity  of  this  inhaled  matter  in  animals 
is  difficult  to  be  ascertained,  because  it  is  not 
known  how  far  the  lungs  are  concerned  in  this 
process  of  inhalation  and  exhalation.  Indeed 
some  philosophers  have  denied  the  inhaling  powers 
of  the  skin. 

It  is  a matter  of  greater  certainty  that  the  skin 
acts  upon  the  air,  as  the  lungs  do  in  depriving  it 
of  its  oxygen,  and  in  loading  it  with  fixed  air  ; 
so  that  it  would  seem  to  co-operate  with  them  in 
changing  venous  into  arterial  blood. 

Of  the  Nails, 

The  nails  are  of  a compact  texture,  hard,  and 
transparent  like  horn.  Their  origin  is  a subject 
of  dispute  ; yet  they  seem  to  possess  many  pro- 
perties in  common  with  the  scarf-skin;  like  it 
they  are  neither  vascular  nor  sensible,  and  when 
the  scarf-skin  is  separated  from  the  true  skin  by 
maceration  or  other  means,  the  nails  come  away 
with  it.  They  appear  to  be  composed  of  different 
layers,  of  unequal  size,  applied  one  over  the  other. 
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Each  layer  seems  to  be  composed  of  longitudinal 
fibres. 

In  each  nail  we  distinguish  three  parts,  viz.  the 
root,  the  body  or  middle,  and  the  extremity. 
The  root  is  a soft,  thin,  and  white  substance,  ter- 
minating in  the  form  of  a crescent ; the  scarf-skin 
adheres  very  strongly  to  this  part ; the  body  of 
the  nail  is  broader,  redder,  and  thicker,  and  the 
extremity  is  of  still  greater  firmness.  The  nails 
increase  from  their  roots,  and  not  from  their  upper 
extremity.  Their  principal  use  is  to  cover  and 
defend  the  ends  of  the  fingers  and  toes  from  ex- 
ternal injury  ; they  also  strengthen  those  parts, 
and  prevent  their  bending  backwards  when  ap- 
plied with  force  against  any  hard  resisting  body. 

Of  the  Hair. 

It  arises  from  distinct  capsules  or  bulbs,  which 
are  seated  in  the  cellular  membrane  under  the 
skin.  Some  of  these  bulbs  inclose  several  hairs, 
but  more  generally  each  hair  has  its  particular 
bulb.  The  hairs,  like  the  nails,  grow  only  from 
below  by  a regular  propulsion  from  the  root,  where 
they  receive  their  ziourishment.  Their  bulbs, 
•when  viewed  with  a microscope,  are  found  to  be 
of  various  shapes.  In  the  head  they  are  roundish, 
and  in  the  eye-brows  oval.  Each  bulb  seems  to 
consist  of  tAvo  membranes,  between  which  there  is 
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a certain  quantity  of  moisture.  Within  the -bulb 
the  hair  separates  into  three  or  four  fibrillae ; the 
bodies  of  the  hairs,  which  are  the  parts  without 
the  skin,  vary  in  softness  and  colour  according  to 
the  difference  of  climate,  age,  or  temperament  of 
body.  I'hey  afford  a light  and  ornamental  cover- 
ing to  the  head ; serve  as  a defence  to  the  delicate 
organs  of  vision,  as  in  the  case  of  the  eye  lids  and 
brows  : and  they*  also  greatly  adorn  the  figure  by 
the  richness  of  their  colour,  and  the  beautiful 
tresses  which  they  form. 


the’  end. 
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Printed  for  S.  HIGHLEY,  No.  24,  Fleet-street. 

1.  A medical  guide  for  the  INVALID  to  tlie 
il  Principal  WATERING  PLACES  of  Great 
Britain,  containing  a View  of  the  Medical  Effects  of 
Water  ; 

1.  As  applied  to  the  body  in  Its  simple  state. 

2.  As  exhibited  in  its  impregnated  or  mineral  state. 

3.  As  employed  in  this  form  for  the  Cure  of  particular 
Diseases,  with  their  Mode  of  Treatment ; and, 

4.  As  assisted  in  its  Effects  by  the  Sitnationand  Climate 
ot'the  W'atering  Places  resorted  to.  By  Willh^mNisbet, 
M.  D.  Fellow  of  the  Royal  College  of  Edinburgh,  Mem- 
ber of  the  different  Medical  Societies,  &c.  Sec.  12mo.  price 
5s.  ()d.  boards. 

2.  GRAVIiS  CONSPECTUS  of  the  LONDON  and 
EDINBURGH  PHARMACOPCEI AS : wherein  the 
Virtues,  Uses,  and  Doses  of  the  several  Articles  and  Pre- 
])arations  contained  in  those  Works,  are  concisely  stated  ; 
the  Pronunciation  as  to  Quantity  is  correctly  marked  ; 
and  a Variety  of  other  Particulars  respecting  them  given, 
calculated  more  especially  for  the  Use  of  junior  Practi- 
tioners. The  Third  Edition,  corrected  and  adapted  to 
the  last  improved  Edition  of  the  Colleges,  12mo,  price 
3s.  6d.  sewed  in  marble  Paper. 

3.  HOOPER’S  QUINCY’S  LEXICON  MEDICmi : 
A New  Medical  Dictionary,  containing  an  Fix]>lanation 
of  the  Terms  in  Anatomy,  Physiology,  Practice  of  Physic, 
Materia  Medica,  Chemistry,  Pharmacy,  Surgery,  Mid- 
wifery, and  the  various  Branches  of  Natural  Philosophy 
connected  with  Medicine.  To  which  is  added,  a Glossary 
of  obsolete  Terms,  from  Castelli,  Blanchard,  Quincy,  &c. 
lO's.  boards. 

4.  THOMAS’S  MODERN  PRACTICE  of  PHYSIC, 

which  points  out  the  characters,  causes,  symptoms,  pro- 
gnostics, morbid  appearances,  and  improved  method  of 
treating  the  diseases  of  all  climates,  2 vols.  8vo.  17s.  in 
boards. 

Dr.  Thomas  having  had  Opportunities  of  actuaflly  ob- 
serving the  Diseases  and  Practice  of  different  Countries, 
but  especially  of  those  of  hot  climates,  atid  being  conver- 
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sant  with  the  Writings  of  onr  best  modern  Authors  and 
Teachers,  may  be  considered  as  well  qualified  to  undertake 
30  important  a Task. 

“ We  think  Dr.  Thomas  has  acquited  himself  of  his 
important  Undertaking  in  a manner  highly  creditable  to 
him  as  a Man  of  Research,  and  as  a practical  Physician.” 
Extract  from  the  London  Medical  Review  for  March  1 802. 

5.  GOLDSON’s  CASES  of  SMALL-POX,  subsequent 
to  Vaccination,  with  Facts  and  Observations,  read  before 
the  Medical  Society  at  Portsmouth,  March  2gth,  1804 : 
addressed  to  the  Directors  of  the  Vaccine  Institution, 
8vo.  Is.  6d. 

6'.  HILL’S  EXPERIMENTS  proving  Vacciolation, 
or  Cow-Pox  Inoculation,  to  be  a permanent  security 
against  Small-Po.x  : with  Facts’and  Remarks,  8vo.  Is.  6d. 

7.  SIMMON’S  FIVE  COMMON-SENSE  ARGU- 
MENTS, to  evince  the  efficacy,  and  enforce  the  Duty,  of 
Inoculation  by  the  Cow-Pox  ; and  to  obviate  existing 
Prejudices  and  Objections,  12ino.  Is. 

8.  PEAR’S  CASES  of  PHTHISIS  PULMONALIS, 
successfully  treated,  upon  the  Tonic  Plan,  with  Introduc- 
tory Observations,  8vo.2s.  fid. 

g.  REECE’S  DOiMESTlC  MEDICAL  GUIDE  ; in 
two  parts.  Parti.  The  Family  Dispensatory;  or,  com- 
plete Companion  to  the  Family  Medicine  Chest. — And 
Part  11.  The  Modern  Domestic  Medicine;  comprehend- 
ing management  of  children,  the  methods  of  destroying 
contagion  by  fumigation,  of  counteracting  the  fatal  effects 
of  poisons  swallowed,  of  the  recovery  of  drowned  persons, 
with  a full  account  of  diseases,  their  causes,  distinguish- 
ing symptoms,  and  most  approved  mode  of  treatment, 
both  with  respect  to  medicine  and  diet,  &c.  The  whole 
free  from  technical  terms,  so  as  to  enable  the  benevolent 
to  administer  relief  to  the  neighbouring  poor  afflicted 
with  disease;  8vo.  price  6s.  boards. 

10. STRUVE’S  ART  of  MAINTAINING  FEEBLE 
Lll'  E,  and  of  prolonging  it  in  incurable  Diseases  ; trans- 
lated from  the  German  by  William  Johnston,  8s.  boards. 

1 1 . STRUVE  S Familiar  TREATISE  op  the  PHYSI- 
C.AL  EDUCATION  of  CHILDREN  during  the  early 
Period  of  their  LIVES,  translated  from  the  German:  to 
which  arc  prefixed,  three  introductory  Lectures  on  the 
same  subject,  Iry  A.  F.  M.Wii.lic«,M.D.8vo.  83. boards. 
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iz.  "l^lLLICirS  DOMESTIC  ENCYCLOPEDIA  ; 
or,  a Die riONAllY  of  FxVCTS  and  useful  KNOW- 
LEDGE ; comprehending  a concise  view  of  the  latest 
discoveries,  inventions,  and  improvements,  chiefly  appli- 
cable to  rural  and  domestic  econom}' ; together  with  des- 
criptions of  the  most  interesting  objects  of  nature  and 
art;  the  history  of  men  and  animals  in  a state  of  health 
or  disease;  and  practical  hints  respecting  the  arts  and 
manufactures,  both  familiar  and  commercial ; illustrated 
with  numerous  engravings  and  cuts,  4 vols.  8vo.  2l.  2s. 
boards. 

IS.  HISTORY  of  the  PROCEEDINGS  of  the  CO^f- 
MI'ITEE  appointed  by  the  GENERAL  MEETING 
of  APOTHECARIES,  CHEMISTS,  and  DRUGGISTS. 
London,  for  the  Purpose  of  obtaining  Relief  from  the 
Hardships  impo.sed  on  the  Dealers  in  Medicine,  by  certain 
Clauses  and  Provisions  contained  in  the  NEW  MltDI- 
CINE  ACT,  passed  June  3,  1802,  together  with  a View 
of  the  Act,  as  it  now  stands,  in  its  ameliorated  State;  to 
which  are  added,  the  Substance  of  every  Clause  in  the 
Acts  of  Junes,  1802,  and  July  4,  1803,  and  the  Clauses 
of  both  these  Acts,  collated  with  each  other,  consolidated 
and  explained  ; also  a copious  and  carefully  arranged 
Schedule,  with  explanatory  Notes  and  Observations,  by 
WiLLiAM . CiiAMBERLAiNE,  Surgcon,  Chairman  of  the 
(’oinmittee,  8vo.  price  2s. 

14.  THE  BRITISH  MUSEUM ; or  elegant  Repository 
of  natural  History,  By  William  Hoi.loway,  and  Jonx 
Branch,  A.  M.  vviih  plates  coloured,  4 Vols.  12mo. 
price  ll.  Rs.  boards. 

15.  HIGHLEY’S  CATALOGUE  of  MEDICAL 
BOOKS,  containing  the  most  modern  and  approved 
Works  in  anatomy,  physiology,  surgery,  midwifery,  prac- 
tice of  physic,  materia  medica,  chemistry,  natural  history, 
&c.  See.  Gratis. 

Medical Gentlemenresidingin  the  Country  or  abroad, 
Medical  Societies,  Surgeons  in  the  Navy  and  Army,  &c. 
may  be  immediately  supplied  with  any  Work  relating  to 
Aledical  Science,  by  applyingto  S.  Hig  nLEY,'No.  24  Fleet 
Street,  London  ; where  may  be  bad  all  new  Medical  Pub- 
lications as  soon  as  published,  on  the  most  advantageous 
■and  liberal  Terms. 


T.  Ptinterj  StIUbury  square,  rieca  Stjrrt. 
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